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san Diego — 
Where [wo Californias Meet ye 


Bounded by ocean es mountains, blessed w ah an appealing cli- 
mote, California's second largest city has evolved from a sleepy Navy 
town toa center for medical research and high-tech industry. Facing 
continued growth that threatens its quality of life, San Diego finds 
its fate increasingly intertwined with Tijuana, tt burgeoning Mext- 
can neighbor, says Net! Morgan. Photographs by Karen Kasmonskt, 


I Dream a World 2 


A selection of portraits from anew book ond traveling exhibition 
takes viewers into the (ives and hearts of black women who have 

helped change America. Photographs and interviews by Brian Lanker, 
rithoo foreword by Moya_Angelow 


The Quest for Oil »« 


The people whe search the world for the crude that fuets oor eho 
economy find their task ever horder. Fred Hopeooed and photorra- 
pher George Stenimetz follow the seekers through jungles, deserts, 
Arctic wilderness, and computer-generated vistas of eartit's interior, 


a Tye ah an iyo Lew ie ; a ed Me 
Tragedy in Alaska Waters 20 
Once found, off must get to market. Douglas A. Lee reports on 
the disastrous consequences of a tanker nin aground, Photographer 
Notolie Robes records the rmpeact on Prince William Sound 


ephant Talk 1: 
Using low-frequency sound maudibte to the human ear, seemingly 
St lett i, Reep up a steady flow of comumuriicdtion with one 
another, Katharine Payne and her research team developed sophisti 


cate irecan ling techniques to break the code.of the pachwderms. 


The Many Lives of 
Old Havana »s 


From Soto to Hemingway to Costro, Cuba's past is alive in the 
crowded old quarter of pine Copita, Where 0 Missive restoracion 
effort proceeds amid the tempo of evervday [tfe. By Joseph Judge 


With photorrapies by Jomes Li. Stonfieta. 


Cover: Closely protected 6y an adult ferole, o beby elephont Aedes for 
voter in Aotswone's Chobe River. Photograph bi Frans Lanting 
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with trainers at Sea World, one of the world’s largest marine-life parks 


By NEIL MORGAN 
' 7 ! Photographs by 
| = | al KAKEN KASMAUSKI 
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HIGH, WIDE. AND HANDSOME, Califomica’s second largest city ts ridin a-creat. With o 


population increase of more than 20 percent since 1980, San Diepo roniks as the fastest 


growing city in the motion with a million or more people, SO) @ Ou niiiitary Cente 
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Nationa Geographic, Ateust I 
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the city hes come a long weary from the sleepy Nowy town tt was during the 1950s 
[ts economy today is dominated by aerospace, electronics, medical research, and 


i : u | E an E s a "| 
other inidustries that pose little pire to the city’s eclebrated quality of life, 
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PIS MIDNIGHT, moonléess and surreal, al 
the busrest border crossing in the world 
On scarred hilleices and riverbanks that 
are studded with U.S. Border Patrol sen 


CALLOW CREW of recruits line up for their 
firatswim of the San Diego Nava Training 


Center, (kot car reg Pore ocd ON? Pie! Sv lors o 


sors and prowled by bandits and rapists year. Gut on the oper sea, o Novy pilot 
hundreds of Mexicans huddle for the run of fokesdn-F-14 Tonootup for night liruting 
Lheirlives. [heireyes shimmer with dread and practice on an aincragt carrier. With th 
hope, tere al the Sagging south fence of my heaviest concentration of naval bores m the 
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hometown, rich ancl beautiful San Diego Lintted States, San Diego County ts horn 


ae ) ct ney 7 0.000 active-duty m ry personnel 
La Linea. they call nur nation's |.oS0-mile a duty military personnes, 


A a 7 Fr . As ita 
brichisding 30/000 « it San Dirve Navi! 
Stution, 24 O00 at Miramar dnd North 


fslond Wwaveal Air Stations, and 36,040 


southern border. [t is 2 line etched by crum- 
bling harriers and lives; by trontes of geogra- 
phy aml history. Desperate millions have 
come from Mexico's interior, hoping to cross 
over La Lines forthe same rensons that ances- 
tors of other Americans left [relancd or Norway 
or China. Theit families are hunery, and there 
mm no jobs. The larcest hanes seek out Pi 
juana, @ city of more than a million-in Baja 


at Comp Pendleton Marine Corps Base 


Are eshinriited 0 000 military retirees 


i Presice mm fee county: 


Caldormia. in Mexico § northwest comer 

In blackness now beside the putrid Tijuana 
River, the migrants stand along a mile of 
levee, watching three border Palroimen in 
steel-cereened jeeps the agents call war wag- 
ons: Foreach lawman there are perhaps a hiun- 
drecl Mexicans. (iver porn anatent shuttles in 

YS neECOpter, his searchlight cuttinga white 
sWwal h along tthe border, The migrants await a 
quicter moment to start their dash across field 
intl freeway to the fabled land of El Norte 
the North 

When they ran, we grab as many os we 

Can, an agent says. “We take them back to 
the border, and they try again. Even 





ost of them get through. Chev can t get Tov 
without DaApers, GUL We can | &x% as Lemplove 
to tell ifwork cards aré counterfeit.” 

Alone, I scramble down the levee, In the 
flicker of a dvine campfire, three fieures cling 
to one another. The small one has brown sau 
cerevyes. He stonds between @ young man and 
woman who clutch plastic sacks, the only lug 
gage of this migration. I crowch near the child 

fn) x, 6L say, “Good ¢ vening. 


“Come se Gen ?’— What is your name?” 


ema fori 


He looks up at his mother. “Carlitos,” he 
whispers 

l ask where he comes from. His mother’s 
face softens ina small, puzzled smite. “Micho- 
acan," she prompts, [t is more than 1,201 
miles to the southeast 

Phin an thes, Coriites, 1 say iro with 
Ls ' His parents’ warv eves follow me as ! 
rejou sith Border Patrol 
An bour later the levee erupts ina frenzy of 
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movement. [sit behind a helicopter pilot as he 
broadcasts to agents in the war wagons below 
“About 200 people are running toward the 
freeway, Lots more slanting west toward the 
beach. Your best chance is in the field.” 

Spotlights whirl as the agents seize migrants 
nearest to them. Our searchlight plays on a 
swelling group of migrants not yet hand- 
culfec, They squat, in the way of peasant 
farmers, their hands in the air. In the glare of 
headlights nearby, migrants vault freeway 
divider walls and flee through eht lanes ol 
speeding traffic. About 30 migrants died this 
way last year in San Diero. 

suddenly that skirmish ends. But over our 
helicopter radio come shrill Border Fatral 
WoIceS 


*Lisal You gol people coming up 





PLAY 1S HEALTHY for any young primate. 
Gordie the porilia enjoys aviporoiis Ping 
by Jounn Themis during his checkup at the 
world-fomouws San Diege 200 in Balboa 
Pork. Many of the zoos goritins, wctindting 
Gordie, room the expanstve Wold Animal 
Park north of the-crty, Atded by reproduc 
hye resect, tre coo ord park have 
Proved totale £uccess In encouraging 
roriias ond other endangered species 

to propiedie 


a! 


behind you!” Ajents riding all-terrain vehi- 





cles along dark trails a mile to our east have in- 
tercepted a column of migrants trudging north 
through the chaparral of Deadman's (Canvon. 
Another litthe border incicent bepins: 

Hours later I walk through holding cells 
among hundreds of Mexican men and women, 
looking: for a child with brown. saucer eves. 
Carlitos ts not there, The agent at oy side won- 
ders why Lam Smiling 


AN DIEGANS never expected to be m the 
maelstrom of social change. Still pre- 
dominantly white and middle-class, 
they have cherished their cul-de-sac 

in the southwest corner of the country, walled 
in by sta and mountains, by Los Angeles to 
their north and the Mexi- 
can desert to their south. 
Now Mexico spills over. 
Some of its best and bright: 
est-are moving-to Tijuana, 
anx1oUs to prosper in trace 
between El Norte and Pa- 
cit nations 

More than three million 
Mexicans and Americans 
live in these contiguous 
metropolitan areas, shar- 
ing a sunny seaside littoral 
ancl its amiable climate 
They also share the psychic 
kinship of migrants. Many 
on both sides have moved 
fromeisewhere within their 
own countries; they have 
placed San Piego and Ti- 
juana high among the fast- 
est growing cilies of ther 
respective nations. Both 
are young cites, late 
bloomers: that thrive on 
new ices. mew faces, per- 
petual evolution 

Academic visionaries believe these cities, 
the largest along La Linea, could become a 
transborder megalopolis, a blend of cultures, 
of Yankee capital and Latin labor. But their 
mutual size, clout, and goals are matched by 
awkward contrasts in heritage, 
governance. Few neighbor nations share so 
many common interests and collide over such 
irreversible differences. Nowhere clse 16 there 
40 lengthy an open border between Third 
World and First_ [tis said in the streets that the 


custom, and 
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two cities are married but have not made love. 

San Diego is a filigree of neighborhoods and 
subcities that sprawls 50 miles northward 
from the Mexican border, linked by canyons, 
bays, hills, parks, and freeways, At its north 
is the I7-mile cushion of Camp Pendleton 
Marine Corps Base, a welcome barrier to ur- 
banization spreading from Los Angeles and 
Orange Counties. San Diego County, about 
the size of Delaware and Rhode Island com- 
bined, has 2.3 million residents, half of them 
within the city. Like San Diego City, the coun- 
ty s coastal towns face bavs or sea. Four out of 
five county residents live within 15 milesof the 
enast, Settlement thins in the brittle forests of 
its arid hills and almost disappears in the 
desert, where the Anza-Borrego Desert State 
Park stretches §4 miles along the county's east- 
ern side. In between rises San Diego's own 
great divide—6,000-foot mountains of the 
coastal ranges, dotted with oaks, cedars, 
pines, and red-barked manzanitas. 

For years this confining geography isolated 
San Diego and shaped its history. The first 
European to see California was the Portuguese 
explorer Juan Rodriguez Cabrillo, who sailed 
inte the bay in 1542. Sebastian Vizcaino made 
his landfall in 1602, naming the harbor San 
Diego to honor the Spanish Saint Didacus. No 
European appeared forthe next 167 years. San 
Diego became the first permanent California 
community in 1769, when a fearless Francis- 
can priest, Junipero Serra, journeved from 
Mexico with Spanish soldiers to build his mis- 
sion on Presidio Hill. But Spain yielded Cali- 
fornia to newly independent Mexico in. 1822. 

In 1848 San Diego became a border town 
through the Treaty of Guadalupe Hidalgo, 
which ended the war between Mexico and the 
United States. That treaty set the internation- 
al boundary one marine jeague south of San 
Diego Harbor, a valuable prize for the 0.5. 

Transcontinental railroads were built into 
San Francisco and Los Angeles, 
branding San Diego a: a spur-track citv. Even 
San Diego's hope of maritime dominance was 
dashed when Lot Angeles completed an artifi- 
cial harbor in 1911. That fueled San Diegans’ 
hostility toward the metropolis at their north. 


NEIL MORGAN is the editor of the Putiteer Prize- 
winning San Diego Tribune, serving a city he 
adopted 40 years ago. This marks his sixth Geo- 
GRAPHIC article, KAREN KRASMAUSKI's photo« 
graphs most recently appeared in our April 1989 
article on radiation. 
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forever 


Instead of wooing factories and tankers, 
San Diego established itself as a preeminent 
residential city, There is no oi] to be pumped in 
San Diego. Its dwindling farmland requires 
intense irrigation. Most of its water and power 
come from far away. But San Diego air and 
bays and parks remain relatively unsullied, its 
trolleys purr along, and its freeways usually 
work. It is rich in space and parkland ‘and 
health care and unmatched in climate. Its 
schools rank above the California average, 
and its university and research campuses are 
acclaimed. Almost 50,000 pleasure boats 
throng its mari and bays. There are 70 
miles of public beaches, 70 golfcourses, 35,000 
hotel rooms, an array of health spas and re- 
sorts. Such amenities attract some 30 million 
visitors a year; tourism spurs the economy. 

So does high-tech industry, which produces 
goods delivered not by rail or sea but air. The 
bills of lacing list excimer lasers, cancer- 
imaging devices, pregnancy test kits, mono- 
clonal antibodies, plastic-bomb detectors, 
neural-network computers, and a thousand 
other products, all partof the harvest from San 
Diego's hybrid of science and commerce. 

“Intelligence,” Gail Stoorza Gill assured 
me, “has become the economic engine of San 
Diego.” Itis a reassuring declaration from the 
chairman of the Chamber af Commerce. 

Among the ten most populous U. 5. cities, 
San Diego has the highest proportion of college 
graduates, about one in four. “The kind of 
San Dnegan we hire,” says Tim Wollaeger, an 
executive ina biotechnology firm, “isa Ph.D. 
microbiologist, three years out of school, start- 
ingat$55,000. Oran M.B.A. from Harvard or 
Stanford, starting at $70,000. And thev're 
likely to be married to each other.” 





. HURRIED TO KEEP PACE as 80-year-old 
Roger Revelle strode across the campusof 
the University of California, San Diego 
(UCSD), While director of Scripps Inst- 

tution of Oceanography, he helped found this 
university in 1960 by recruiting facuitvy mem- 
bers whom he considered academic rebels. 

“There was nothing here but all this 

beauty,” Revelle said softly. We stood on a 
scenic cliffside knoll] near the Institute of the 
Americas. “I was called chief campus officer, 
but of course there was no campus at that time. 
I brought about 20 great scientists to this hill, 
and most of them joined our faculty. They 
gave US a Veasty, innovative university that 
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was distinguished from its birth.” The school 
staked out science and technology as its pre- 
eminent role, but early in its development it 
began to diversify. 

We watched a distant aircraft carrier inch 
across an empty gunmetal sea toward port, 
The cliffs to the south, shaggy with eucalyptus 
and palm, curled out into the sea to enclose the 
suburb of La Jolla. To the east, along terraces 


WITHIK SIGHT of winter's grav whale 
migrations, Tom and Sandy Henry enter- 
tain above La Jolla Boy. La Jolla hos 
become a respected center of education. 
Saye the author, a longtime resident: “Thos 
dred used te be Rniown for tte old money. 
Now it’s known for its young brains." 
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that rise to the mountains, new buildings elit- 
tered for miles; they are the core of a modern 
San Diego built on the business of technology. 
To this same cliffside Revelle enticed Jonas 
Salk, anational hero after he developed apolio 
vaccine. The Salk Institute, opened in 1963, 
has provided laboratories and sanctuary for 
reflection to men like Francis Crick, who 
shared a Nobel Prize for describing the struc- 
tureofthe DNA molecule, and mathematician 
Jacob Bronowski, the host of public televi- 
sion’s Fhe Ascentof Man, Salk, 75, works high 
above the sea in an airy office 
“Something in San Diewo is attracting the 
right people," he said. “It's not climate alone. 
Acritical mass of talentisdeveloping. San Die- 
go's future lies in science serving humanity.” 
Salk’s institute and Revelle’s university 
grew side by side. With 16,000 students in 
1985. it ranked first among public universities 
in percentage of graduates enrolling in medical 
schools and first in those going on to Ph.D, de- 
grees. Tis faculiv includes five Nobel laure- 
ates, Fifth in the nation in federal research 
funding, UCSD is a major factor in the esti- 
tiated one billion dollars in research money 
that flows into San Diego County each year. 
Through the prestige of its medical school 
and its early emphasis on biology and genetics, 
UCSD has become a center for the young hio- 
tech industry, which has perfected techniques 
for altering minute parts of living organisms 
and cloning them for medical use. In 1976 
the Scripps Clinic and Research Foundation 
moved from downtown La Jolla to a campus 
beside UCSD. Scripps has since grown into the 
largest private biomedical research institute in 
the world. 


ATE. ONE FRIDAY AFTERNOON I joined its 
research director, Richard Lerner, 41. 
Many of his unconventional staff of 

, about 500 M.D.'s.and Ph.D,'s; some 
dressed in jeans, T-shirts, and running shoes, 
were milling about during their week's end 
social hour. At the center of the hall, with 
glowing red panels like a surreal jukebox, was 
a Cray supercomputer, ringed by the labs of 
biologists and chemists. 

“Biotech is the future of medicine and 
health care,” Lerner said. “Because of it 
diagnosis and treatment will become mort 
computational, more mathematical. Comput- 
er and laboratory are its twin arms. Scripps 
already receives millions of dollars a vear 
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td save Cured new fevelopment 
Fodoy much of the energy that wos nce 
spent On SUDUTDMN GeveLopment ts being 
concentrated in the 1ane-neviectec cin 
center. A powerful catalyst for change in 
me of downtown's most dilapidate 
fistricts has been Horton Placa (below 
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discoveries made ov. this faculty.” 
whose institute receives more 
research funds from the National Institutes of 


Health than any other private organization, 


from 


Lerner, 


beliewes this cliffside bas become -a sort of 
“Here are the results of 


shrine to research 
three separate Visions: Revelle’s, Salk's, and 
Murs. ¥ou could hardly put three such institu- 
tions in sight of each other and Jose the game,’ 

One big winner was Hybritech, a biotech 
fit begun in 1978, just across the avenue 
It was the first drug company to market 
monoclonal-antibody technology, developed 
to treat certain forms of cancer. As chief execu- 
tive, Ted Greene, 46, negotiated Hybritech’s 
sale in 1986 to the pharmaceutical giant Eli 
Li When 800 
employees divided 80 million dollars of the 
sales price, San Diegans grew curious about 
biotech. So far the city's 70 commercial bio- 
tech firms employ only about 2,700 people 
Those attached to Scripps and smaller 
research groups double the number 

“San Diego has this appetite for risk tak- 
ing, Greene said, guiding me among white- 
coated scientists in their labs. “Even the city’s 
lack of social roots is productive. People are 
used to trving new things. In biotech this is like 
the Texas Panhandle in the 1920s and ‘30s, We 
are the wildcatters, waiting for the corporate 
giants to step in when scientists hit it big.’ 





ly for 480 million dollars 





AY DITTAMORE, 46, @ native San 
Diegan, returned in 1982 after-five 
years In Europe and noticed how 
the city’s pace had changed 

“I found A dilterent young 
neople,” he told me. “If I wanted to see them, 


breed af 


it wouldn't be over some long lunch, It was for 
breakfast ora quick sandwich at the office or 
racquetball after work. A new work ethic, a 
new commitment had swept the city.” 
have accelerated cultural 
change. William Jovanovich, one of the more 
innovative New York. book: publishers, star- 
tled competitors by moving five book divisions 
to San Diego in 1980 and establishing his own 
home here, “I came out of sentiment,” he told 
me. “IT lowe this city.” At offices in downtown 
san Diego, 400 of his employees edit-and pub- 
lsh all the books of Academic Press, the larg- 
, S,-based scientific publishing firm, 
along with 95 science journals. 

Ewen the San Diego #00 and the Wild An- 
imal Pork are frontiers for science. Deep in 
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Balboa Park, near its theaters, 
dens, and galleries, are the laboratories of 
CRES, the Center for Reproduction of Endan- 
gered Research Director Werner 
Heuschele and his colleagues use their findings 
to help troubled species such as cheetahs, 


gorillas, Chinese monal pheasants, and white 


rhinos. The Wild Animal Park batched the 
first California condor chick ™m captivity 
“There are only 30 of these great birds left," 
Dr. Heuschele said, “Butnow two others may 
be on the wav, Some of the birds raised here 
| be released in the wild.” 


MUSEUMS, gar- 


SPeChes., 
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Other nations turn to CRESS, It has helped 
breed Przewalski's horses, which had disap- 
peared from their habitat in the Gobi desert 
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lt is the zoos insurance against doomsclay in 
the animal kingdom. Stored at 315°F below 
zero, Living «kim cells represent about 2/75 
species, Sperm samples from 27,000 animals 
Pe present Lat Oe LCS 


We can maintain the viability of cells-and 


sperm indefinitely, he said 


High technology hetps farmers too, (ear 
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Jr., led me through 335 acres of greenhouses 
speckec with the fire-engine red of blooming 
pomsetiias. Me orninates YO percent of the 
mother plants from which crowers around the 
world produce the familiar Christmas flowers 

In the 19603, when land and water prices 
rose, Bcke §s family moved their business 
inside: “Poimsettias are photoperiodic,” Fcke 
said. “They respond to aday-and-night cycle 


ro Keep the mother plaints from blooming, we 
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ey dl fewer than 300,000 then, swollen by the 
coming and going of what seemed like a mil- 
lion sailors and marines 

“San Diego has never been afraid to be 
“alled a Navy town,” says Rear Adm. John 
W. Adams, who oversees San Diego's vast 
omplex of Navy and Marine Corps hases 
The military is a: mainstay of the economy 

some. 140,000 military people are on active 
luty in San Diego, and about 40,000 have re 
tired here. They receive close to four billion 
Gollairs in pay and retirement benefits each 
year. san LDyiego is home port for a hundred 
Mav Wessels —amonge them cruisers, nuclear 
submannes, and the aircrall carriers Kovnger, 
Coniteiafion, and sndependence, cach & wa- 
tearborne community of 5,000 people Thess 
ships patrol waters as distant as the Indian 
(icean off eastern Africa 

In addition some 700 military aircraft are 
based in San Djero, One night | watched 
young Navy pilots practice landings on the 
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CALIFORNIA'S fastest prowing minority, Asian Americans account for 9 percent of 


San Olego's 


Hill, where many Southeast Asian immigrants have sctifed. The ci 


population. Cambodian Pha Mann and his family (above) tive in Golden 
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Near midnight, the detectives gathered tn 
the canteen of the Southeast Area Police Ste 


tion to share information. In their ragred 
street clothing they were amowey group. But 
head off 2 


they Are elocuent and zealous to 


deadly crisis in street crime 

As Mims finished a take-out barbecue meal, 
his racdio blared with a hospital report. * [o- 
night's score,” he said, “is one Crp who's 
good only for organ transplants and a 1?-year- 
old Piru who ll never walk again.” 

By day this violent southeast neighborhood 
s brushed with the same benign 
rest of San Diego 


eheen as the 
Poinsettia trees and jade 
bushes bloom in front of cottages with picket 
In San Diego,” 
the superintendent of city schools 
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HE RACIAL BALANCE of San Diego 
ux, with the population of 
Hispanics and Asians increasing. 
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and in city schools, minorities become the ma- 
jority. In contrast to many cities, nine of ten 
school-age children are in public schools; there 
ms Deen relative 


one-fourth of San Lhero city school pupils at- 





¥ little white fight, About 
tend 45 magnet schools and programs, many 
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erend George Walker Smith, whose weekly 
Catfish Club luncheons-are a popular interra 
cial forum, tolel me that “two things people in 
ain about are their 
schools ancd parks, This is stil the most hvable 
citv of (ts size in the nation 

Yet, many San Diegans don't realize that 
their city hasswune ramdly away from its pro- 
wincial Anglo tradition 
Superintendent Payzant, “its diversity is one 
of San Diego's blessings 
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Victor Carrasco, 52, born in Tijuana, tod 


me that he commutes to his American Fashion 
job trom a three-bedroom house in a middle- 
class neighborhood near the Tijuana race- 
track. “Itcost my wife and me about $12,0008 
lozen vVeare fen, fe sail. “With so much de- 
valuation of the ne@S0 Fao at Ww Ould costal least 
hive, six times that much, But it cheaper for 
me to live in Tijuana aod work in San Diero 
In Tijuana vou must work day and night to 
earn enough for your family, Still, lite is good 
because there i less pressure. Tijuana is about 
to become the best city in Mexico,” 
Downtown Tijuana is separated from the 
Pacific by rolling hills that have become busy 
rolonias, neighborhoods of dusty strects ane 
cluttered howsing that Americans often dis- 


miss as substandard, The sudden contrasts 
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I get from the soil and 
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that lt. asan individual, can 
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Alice Walker 
Litited, pro! oppher. 
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Gloria Dean 
Randle Scott 


Elected first black president 
of tire Crtrl Scouts on TY 73, 
Scott now president of 
Bennett College in Greens 
hora, Marth Caroline 

“Epp i bfack person l ho haa 
hme ease of deci Pe eene 
nnd risibility was my here 

“To gel through, you have 
in have «a hase. [pee on wise 
MnouiaCrS lie Shand. Sone of ws 
fal (rough only becase they 
didn 8 And thas ao onitical 
responsibility for the generation 
you're tn, to help provide thi 
shoulders, the dire (heed, abel 
fie support for those genenitiion 
Tits Corr ei be era 

"T think white children 
cue let fo Pee Ba althry exp 
cure te black pu ople in lead 
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Wiihe Mae 
Ford Smith 


ARnowe as the moter af 
gospel misic, Seth Mens 
PL neta preached nrrugit- 
ut the country. fee 1988S thee 
Wattemal Eedowrernt fo 
fhe Arts recognized tier ag 
an cuisine? Anerican 
folk artis 
“Wher f would go to 

their meetings, the preacher 
Wie sty, “Pow can se 
down there, pou don't need 
fd CoFne WA here. Don't vel 
inry program. You a 
EL, aidn I Vol retlize : 
Wo respect atali. Well it 
don't make mo differerice to 
me. So] turn arownd tn my 
pew? aed siege fo that aad- 
ence. (Wext thing f anos, 
Come on up here, get up 
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Wilma Rudolp 
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Angela Yvonne Davis 


Political activist Davis lost her teaching position al UCLA 
after she jomed the Communist Party Pripircated ing To? 7G 
shoot-cut, she was sought nationwide, unprisoned, tried, 
and acquitted Site mou teaches piiriasapn i thd wenn 
studies at San Proncisco State Ci nivernty 

“Tt didn't occur te me wher f was fired from ny 
that Putoula y 


phos ee 
wht fight That past was not a possibility. 

“T never really songht to be a public figure. But that was 
ney Hho recat pate, (hit wit a challenge, 


"Hlack women have had the orden or the privilege of 
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Sherian Grace Cadoria 


Promoted to brigadier general in 1985, Cadoria is the high 


est ponking black woman inthe United States armed forces 


ae I tere f Pe reie hi ed feria protocol hon The colonel 


told me f conidn't do the job, “You can’t travel, yeu can't 


carry luggage, i's too heavy. Women can't do this.’ And I 
said, Wobody said f couldn't carry these Aundred-pound 
hags of cotton when [was just a little child.’ 

“Hy act of Congress, male officers are gentlemen, but by 
mo! God, were lodies. We don't have to be little mrinit- 
mena try to be masculine andase obscene language fe 
come across, [can take you and flip pou on the floor and put 
yourarmns behind pour hack and you'll never more again, 


without your ever kroawing that [can do tp." 


Katherine 
Dunham 





A pioneer of modern dance, 
Dunham, now &0, rede- 
signed the art iry introducing 
elements of African and 
Caribbean folk culture. Site 
founded and leads the Kath- 
enne Dunham Museum 
aul the Katherine Dinham 
Children’s Workshop in 
Bast St Leuts, Niimors, 
where she lines, She also has 
a hone ot Plat. 

“Tt was in me to dance, 
and f had to do if to be satis- 
fied. [Once] i constructed a 
ballet arownd the small vil- 
lage J had fined in in Marti- 
nigue, Our production por- 
trayed a part of black peeple 
that had not been seen on 
the stage or mt theater. 

“Why East Sct. Lows and 
way Aarti’ They fave-so 
nicht in common. f still love 
Haiti, ft has problems, and 
East St. Louts has problems. 
But both places have thetr 
stricture. The family is very 
strong, f itke that beamese it's 
Pp rantnat hil y (Fret only salvation 
for young people. Chur pro- 
gram is socialization through 
the arts, I see i as faxing the 
rough edges off their lives and 
trying fo channel them inte 
ways of thinking and behavy- 
ing that will relp them on 
other parts of the world” 
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Clara McBride Hale 


At age 63 Mother Hale turned her Harlem apartment into a 
home for the care of babies of drug-addicted mothers. She 
hes returned /inimdreds to health 

“My lnsband died aehen my daughter, Lorraine, was five 
and Nathan mus sex, There was no way wader the sain that 
ney would gure you any other joo except domestic jobs. Ana 
iat meant ocing away allday from those poor lithe citidren 
whe had nobedy. Sol decided to take in other people's chil- 
dren. T ratsed 40. Every one of them went te collepe, 

‘Te 1969 mty daughter sent me a gerl with an addict baly, 
Inside of hwo months f had 22 babies living in a five-room apart- 
ment, We hold them and rack thes Thtey Fone Wiowy fo fell ther 


how great they are. They're nappy, and they tarn our well,” 





Faye Wattleton 


Sietce 2978 Wattleton—here with . lawohter Felicia Gordon — 
has Headed Planned Parenthood Federation of America, the 


z es va ! | t 
MATION Ss refer fore POL = Sree Geet) 


ted, |  : ; : Lr et 
“Although T arme from a poor and himble background, I 


‘i + ler ae | | Lares a ery 
di nor come from a fantily of people who lad a poverty view of 


the world. J came from people who vicwed the world as attain 
ane. (My mother felt that Lshould be a missionary nurse fand] 
re dbiratd ta A (rica td other Paris a} the world fo serie the itl|- 
fering. [have been something of a disappointment to her ideal 
hut Pehink [have done missionary work nonetheless. 

"TY want the same things for blacks, Hispanics, and witites 


that] want for myself and ory child, And that is the ability to 


ake charge of ovr lines and not be victimized by reproduction," 


Pad 


Althea Gibson 


Breaking the color barrier in 
women s femmes, Crtbson first 
played in the Li, S$, National 
Championships at age 23 

in 1935fhand at Wimbledon, 
Bngland, in (957, winning 
prestigious championships at 
hothin [957 and ‘38. She 
has tauglit, been a tenets 
pro, and served on recréa- 
Hora! conmals in New 

York and New fersey. 

“When fwas younger, all f 
did was ride the sibiva yi aril 
walk pariows sections of New 
York. They called me a way- 
word child J keew what to 
expect when my father came 
home. Not a spankin’, 

a whipmin’. My parents 
were doing their best to raise 
rite, Diet I puist didn't fet ‘ert 

"T learned paddle tennis 
with a friend of multe ove 
[4ird Street. The young 
boysanho played on anotiver 
COMFE Wp the block heard 
about me and challenged 
me. And [ accepted. [ played 
if all—basketball, shujffle- 
board, badeinton, volley- 
ball. I played and practiced 
most of my life i Harlem 
on bowrds, on wood. Fastest 
court surface in the world. 

“T knew that I was an 
wnwsual, talented girl 
through the grace of Ged. I 
didn't need to prope that to 
myself. Fonly wanted to 
prote oho wry opponents.” 
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Leontine T.-C. Kelly 
Elected a bishop of the United 
VWethoadist Cohrch in 1984, 
Kelly fas retired fo a profes- 
sorshop at the Pacific School of 
Religion wo: California 

TT beliewe Good called we 
fo Hee ordained ministry. | 
ats willioy fo po Maat poe orte Vi 
and of as been siistaimed. 

"For wre, the crx of the 
gospel message is the way 
we share power. One of the 
Vinings wonen Dring to the 
ration if a new style of 
leadership, Dam ne less the 
fishop. I know witere the 
hick stops, cid wite ix re- 
SPELL, But that doesn't 
mean J have to exert power 
In such a way Mal offer 
Perri fe 1 fit y are fess Cia 
Leta ey ri heciiise OF 


weno JT cor 


Alexa Canady 


In 1961 Dr, Canady—at 
age 30 — became the first 
luck female Mneurosunpeor 
intie C S&S. Sire now directs 
nenrosirpery at Conidrens 
Hospital of Michigan in 
Petro, 

"T think the decsion 
ahout what you da jor a [pp- 
ing i net an intellectual are. 
[t's really a wisceral decision 
Sone places ou feel ai 
home, and I feit at home in 
nCMrOsurgery 

‘T used te tease my parents 
oy saying, “Fou 're rarsing 
me to be the person you aorn't 
want wry brothers to mar i 
People ire just nol very-aimn 
bitions for women soll. Yow 
for you want te he the pest 
he can be. Your daughter you 


wet fo ne Dp 














Unita Blackwell 


Blackwell helped organize 
the chailenge to Adisstssip 
‘Sall-wnite delegation al 
the Democratic National 
Conrpention i | 964 
Pieelpe years later chien tare 
the first black seoman to be 
elected mayor in that state 
“DP hts very place 
[Mayerseille] where f am 
now the mayor, the people 
used fo arrest me every day 
dad harass me every day. I 
wud invelped tn the vote 
reguitninion drives, trying fa 
get people down fo the court 
house. fi ou did that, yaw 
rook your own life in hand 
Now! Fan the law. Fam 
i er the slape owerers thal 
wed fo he over me, fam 


their mayor, Jnr ihe judge 


Gwendolyn Brooks 


Pulitzer Prize winner far 
peers m 1950, Brooks has 
feTVe df i f POC) consultinert 
to the Library of C JONeTESS 
“When [ was 75, I begien 
writing fo people (tke fomes 
i eldon Johuson, Fle sent 
back oy muaniscripts with 
riarinal motes, ttle assis- 
tances. He thowele [was 
talented arid hoped that ] 
would keep writing. My 
Parenes Were Te lighte a with 
all of this attention, But I 
would } have gore Or weriting, 
at i writing poetry, pot fs 
iitteresied in condensation, 
so you don't try to put all of 
at punta las fils Sen cy 
shay aphegned On ad single page. 
You distil, Maciry 1 bife 


é | a ia 
distiffed 








Bra Jess ye 


Lomper, Gardctiy 


inineer, and actress, 44- 


year-o1t Jesse achieved 
rrr | | | 1 

porta [ents leading fer choral 

noi in the firs’ produchon 
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Way? dd Aare to eo Brown 
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little astray. But, of course, 
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ae | Pee li qd dita nude 
moncy, did J woulda 't let 
ny hi, dj gel i CHEM We ae f 
my music. Any woman of 
hat tome wand traeve fad 
fhe samme frowoie [ iad 
hey mecoer tronght a 
A Coa bv ie devoted 
fi Oe ed Oe feo 
‘'They say pou should mot 
suffer Hinmigh the past. Yor 
should be abfe fo weap if [the 
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HE RUGGED HIGHLANDS of Papua New 
lined are a land of footpaths. For the 
most Part these are unmapped—even 


too stranger. invisibl ior in the puin- 





gle o well-traveled path can be fainter 
than a scratch, Such trails exist more 
in. the memory than in the terrain, a 
patterns of accommodation to the lancscane 
aiscovered over mullennia and passed down 
through the renerations like folklore 

\ trekker from abroad walks them bi 
wiaitrhing the back of a local riicle Hirst 
SHuKelKE patsareway running 30 feet along 
the face of a steep cliff, perhaps, then three 
quick bounds down the rocky Shoup then 
Vertical scramble 

But there are other paths that are as conspic- 
Wous fein city street. It was one of those that 





Roser Brash wid I set out on the dav he took 
mé looking for five-billion dollars 

[hid come to Papua New Guinea following 
the trek of the ol finders—people who range 
ie earth in search at pet roleum roy Aen into 
the most extreme chmates and unpromising 
moOhtical silirathons, looking thousands of feet 
unde! the stirlace of thet nein, ber ith MPOCANAS, 
recaps, and mountains. tomap those lavers of 
rock WIth e@nouzh of in them to interest the 
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“Whatever hoppens here is my respon- 


cihility,” says Dutchman Cees Bolwerk, 
driling supervisor for a rig off the 
Sumuotrin coast. A veteran explorer—his 
hard hat was decorated by an Iranian 
artist while he was working in the Per- 
shan Gulf—he bosses a multinational 
crew pothered to kick around ides, 


Strurriing with their burden, exploration crew members scramble over a ladder of 











Lknew.almost nothing about the work done 
by these people, about where they looked and 
what made them look and where the future 
was taking them, Given how much the world 
depends on their successes, wherever they 
were going, D knew | wae probably bound in 
the same direction. 

By the time Larrived in Papua New Guinea, 
| knew this much: Oil explorers first began 
opening doors for modern civilization 130 
yearsago, when a railroad man named “Colo 
nel” Edwin Drake drilled the first commercial 
oll well near Titusville, Pennsylvania 

Drake was in fact no colonel. What he was 
was a retired conductor in need of a little pres- 
Hge, and new to the fledgling of] business. He 
had been hired by asmall-time oil company 
based in Connecticut to survey the area.and 
get more out of an oil spring it ulready owned. 

The human race had known about oil long 
before Drake drilled his well. In Greek my- 
thology Medea set her rival on fre with naph- 
tha. The Mesopotamians used asphalt as a 
building material 5 ,O0Oyvears azo. The walls of 
Jericho were bound with pitch. In Nero's time 
the peviple of Sicily burned petroleum in their 
lamps insbead of olive ail. 

Butas Valuable a product a¢ petroleum had 
already become (when Drake struck oil, the 
price was $20 a barrel, equivalent to about 
$260 in 1988 dollars}, gods and mortals alike 
until the 19th century took oilas the earth gave 
it to them, from seeps and springs. 


BHAT DEFINES an oil explorer is not 
that he look=for oil, exnctly, but that 
he looks underground, that he casts 
| his mind inte the earth. What inspi- 
) ration made Edwin Drake the first to 
act on impulse and actually drill into the 
ground we have no idea. Like prospectors be- 
fore and since, he ced without confiding in 
anyone. The site is now memorialized by the 
Drake Well Museum. 





One neat stroke of a geologist’s pen 
onda map in the office sends the same 
Sumatran crew up a@ cliff. Conducting 
ce seismic survey, they plant special 
microphones—called peaphones—then 
set off dynamite charges and record the 
shock waves thet bounce off the layers 
of rock below, Fed into a computer, the 
date show likely spots te sink o well, 
The company hopes to find an extension 
of a major gas field discovered in [97 1}, 


he Quest for (ui 


All we know is that one day he walked into 
a forest, thought his way down through the 
lavers of rock, bought an eight-horsepower 
Liddel & Hershey steam engine, hired a black- 
smith to forge a drill, built this granddaddy of 
oil rigs out in the forest, and commenced criv- 
ing sections of six-inch cast-iron pipe into 
the ground. 

For weeks Drake found nothing, but what- 
ever he had “seen” beneath his feet drew him 
on and down, until on August 27, 1859, the 
first successful well stained the sands black — 
the color of raw profit, News of the new tech- 
nique spread rapidly, creating in ite wake, to 
hame oniy one effect, the abundant supply of 
cheap, high-quality lubricants that greased 
the way for the industrial age 

The earliest ol explorers did not depend on 
science to select heir drill sites, Some invoked 
divining rods or guides from the spirit world. 
Certain prospectors claimed t) have “oil 
bones” that twinged whenever the explorer 
passe over an economically viable deposit. 
As more discovertes were made, the success 
rate of cil bones.and voices irom beyond began 
to decline, Almost certainly alarmist specula- 
ton was heard, even then, that the worlrl was 
running out of oil. 

Then, toward the end of the century, anew 
science called petroleum geology developed 
the basic theory of petrolewm formation. It 
was ready known that the geologic forces at 
play around the margins of continents can 
cause depressions in the earth's crust, like 
huge underwater basins. Inorganic sediments, 
often carried by rivers, tenced to flow into and 
fill the depression. As the basin filled, those 
setliments would automatically mix with plant 
material and the cadavers of myriad micro 
scopic marine animals paning down from the 
seawater overhead. 

As this compound accumulated, its lower 
lavers naturally became more dense and were 
pressed more deeply into the earth's crust, 
where the temperature of the mexture rose. 
When it reached the temperature of a good cup 
of coffee, the compound began to turn, labora- 
tory experiments sugrest, into one or another 
type of petroleum, 

Oil is maturally buovant, As soon as.it i 








Free-lance Writer Feen Hapooon described the 
many uses of the soyhemn in the July 1987 Gro- 
GHAPHIC, GEORGE STEINMETZ, a former geophysi- 
cist, hat photographed off operations all over 
the world. 
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formed, it slarts asiow migration toward the 
surface, squeezing upward through micro. 
scopic pores and cracks inthe rock. Most of the 
Vv the earth has probably succeeded 
over the eons in escaping out onto the surface, 
where tt was destroyed by sunlight, bacteria, 
ond oxYeen. 

Sometimes, though, ascencing oil ran into a 
bight, impermeable layer of rock such as shale, 
shaped like an inverted bowl, These cdome- 
shaped caprocks, or traps, prevented the oil 
from rising farther. If there waé.a large forma- 
tion of porous rock, like an old coral reed, just 
under the trap, the rising oi accumulated ina 
network of tiny pores—not in vast under 
ground pools, Those mineral sponges are 
known 05 Peservolr rocks: 

That t what ot] explorers look for: places 
with some indication that source rocks (in 
which off was formed), caprocks, anc reser- 
voir rocks existand are arrangedin a plausible 
relationship to one another. Over the first 60 
vears of this century teams.of explorers, using 
increasingly sophisticated geologic tech- 
niques, spread out over the globe looking for 
such subtLerrancan clues. 





oil mace 


AVE KINGSTON, now retired and living in 
Houston, Texas, was a member of 
this small army of explorers 
Kingston is bunt bke a domber- 
jack, which he was, ond he bas an 

air of personal force, of command, of 

AM agpressive, driving cumosity that 

makes him easy to remember. | asked 

for an example of what his life in the 
field wus like 

“Once tn the fifties,” he said, “we 
were in Paris, writing up the reports of 
some exploration we had conducted in 
the Middle Rast, We got a telegram from 
the company back in New York that 
said, ‘Do Niger Republic.” ” 

That was the entire order from head 
quarters. On arrival in Niger, Kingston 
found thatthere were no geologic maps ot 
the areas of interest, which forced his 
team: to select the locations they wanted to 
study from aerial photographs. Setting off 
across the Sahara in jeeps, the geologists 
could ask for directions only by imagining 
how o feature they knew from the air might 
look to an observer. on the surface and then try- 
ing to describe it to local guides. 








“We drove from Timbuktu eastward across 
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The search for 
subterranean 
clues 


ANY MILLIONS of VWERAFS apo 
the remains of marine 
plants and animals turmed 

to oll in sedimentary rocks deep 

in the carth, As pockets af oil 
slowly percolated upward, they 
hit impervious caprocks that 
kit (hem from rising tarther 

To be commercially expioitable 

today, that trapped off must resi 
in the pores of a permeable res- 

ervor rock (1). 
















Like detectives, petroleum 
explorers look for formations 
that trap oil, The depositional 
process itsell may have burbed a 
eandbar (2). The deformation of 
a rock laver may have trapped 
ol in a fold (3) or alongside a 
salt dome (4) or fault (5) 

Satellite images (6)and air- 
bome radar (7) help geologists 
map the earth's surface. Aerial 
Surveys (5) measure magnetic 
fields, while magnetotelluric 
surveys (9) measure magnetic 
and electrical fields. Variations 
in any field may-siznal an 
interesting rock layer. A sniffer 


(10) detects traces of gaseous 
hvdrocarbons, here bubbling 
upward from an oi] reservoir. 
SCISMIC SUrVEVS Carried out on 
lod (11) ened water (12) record 
citterences in how rocks reflect 
siock waves. They give the 
clearest geologic picture. 
Drilling an exploratory well— 
on Lane (03) or offshore (14)—is 





the only way to find out exactly 
what lies underground. As it 
bores, the bit chips off rock, 
which drilling fluid carries to 
the surface for analysis. And, 
In a process called down-hole 
lagging, a probe lowered inte 
the well detects various proper- 
ties.of the rocks it passes 
through (15) 

Even with these different 
types of information, drilling for 
ois hit or miss. A well can 
come tantalizingly close to a 
field and still strike nothing. “Tf 
I had to choose geological 
knowledge or good luck,” says 
oilman Rov: Huffington, whose 
first overseas well found a major 
fas field in Borneo, “I'd take 
good luck every time,” 





Niger to Sudan. From In Azaoua all the way 
south to the Ubangi River,” Kingston re- 
aAlled. “Eventually we beran to see sonmie tell- 
tale rock qutcrops:” 

Even though the structures Kingston's 
fea Wes Leen K ire he Wie t Wen Many LAW 
ands Of feet deep, the heaving and thrusting 
mH the eat the (CPUSLOVEFPE lori Line Can toOrce 
edges and fragments of even deeply buried 
structures to the surface. Erosion begins to 
Dlane these features down a: soon as thev ar 
exposed. But a trained eve can pick up thei 
traces by noting the angles of the strata visible 
In outcrops 

‘Tt was like reading a mystery book with 
most of the pages torn out,” Raingston said 
“you have to read whats lefl and guess al 
what was lost. lake a basin, for 
Lakes are often associated with basins, so | 
you find the sien of an ancient lake, there ma\ 
also be evidence fora basin. Now I've paddled 
My cance across many lakes. A fisherman pets 

ake bottoms art 
where they're muddy. So once I had a few 
hints about how the old lakes were laid out, I 
ould begin to reconstruct them and predict 


what was under the ground. But basically the 





a feel for where 


rocks tell you their story. 
By the 1960s the number of places where the 
rocks talked clearly enough to be heard, even 
GY a mind as lune in as Raneston ©. Wiis ce- 
feasing, Aft A new éra, based on incressing 
Lise of technology and offshore activities, Was 


ree Thine Lin 
Be TE by 


N PORT MORESHY, Papua Wwew Cruines, | 
was briefed by Jan Smith, alanky, balding 
Feologist working for Niugini Gulf. Not 
long before, Smith said, anexciting discoy 
been made in the highlands, Un 


fortunately the cost of the pipeline needed to 


ery hat 


atry the oil from the pom t of discovery to. the 
sea was prohibitively high 
=o, at the moment of my visit, the company 
Was CHALed in an energetic search for a sec- 
ercvel chi PST LOLA 4 ouwlc help pay the bill for the 
pipeline. A major problem facing the company 
wes that the geolory of the highlands was un- 
: difficult, ricdled wit 
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The highlands are capped by athick layer of 
limestone, and that rock has the unusual prop 
erty of dissolving in water. Some parts of the 
highlands get as much as 400 or 500 inches of 


raintallavear, The contequencei:4landscap 





Adding more cea.btle to mites already on 


the spool, chief novicator Malcolm Met- 
colfe prepares for another round of sets- 
Mic surveys on a ship in the Worth Seq. 
The cable contatns hyclrophones, or lis- 
tening devices used at sea. When towed 
behind the ship, they record echoes from 
blasts of cir relecsed underwater. Seis- 
mic observer Poul lavior, behind the 
spel will oversee recording. 

In Houston, goeophysicists John Minor 
ond Scott Mackay (right, at right) study 
dcross section of data from an offshore 
selemic survey that helped determine the 
site of the Alaska well on pores 256-7, 


Nattomal Geri rr Pric, Lweust 
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ITH EVERY FASS precisely 
Calculated, © Sunes 
shin sailé buck ane forth 
to collect seismic data (A) 
The ship's navigator monitors 
Lhe Jocatian of the hydrophone 
cable, which stretches 95: much 
as two miles astern, to within 
40 Teel 

A computer turns the data 
from each pass (A), or seismi 
survev line, into an image thal 
shows rock strata like @ slice of 
laver cake. Distance across the 
IMAGE TEPresenis sirtace DoS] 
hon: the vertical scale i4 the 
time if takes sound to echo from 
different strata 
ieopnyaicists analyzing ihe 


image from pass 130 of a survey 
off Barcelona, Spain (C), find an 
interesting Hat echo between 
two strata of strong contrast 
‘Lhe ase the computer fo com 
bine Lhat horizan, tharcked in 
red, with corresponding levels 
from nearby passes. The result 
iso Laree-dimensional picture 
of what earth's surface there 
looked like some six million 
vears ago (D). The hills and val 
leve.of the ned line im the cross 
section (E.) correspond lo ancient 
topographical features 

Phe flat aren represent: a pre 
Historie riverbed), sometimes a 
good reservoir for oil, Hut this 
time, the prospecting company 
doce not see tnduch potential 


and deciles not to drill a well 
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4 pitted and cratered. at any on the globe 
Ordinanly pipeline construction companies 


work from specially built access roads, but up 


in the mountams the broken terrain would 
force the contractors to work from the arr, with 
hehcoplers. And the hirst discovery, as promis- 
Ins is if hime! been, icin t tock larire rnowe|en to 
nay for such a massive undertaking 

Smith slic a pair of images of the area under 
1 stereo viewer. “Thev were 
shot with racar,” he said 
“Theres too much cloud 
COVYEr CO depen on ordinary 
photography.” Through the 
viewer the southern highlands 
rose and rolled over the table 


ton. their Levpnes 1% le nse liv pit 





ted 25 the surtace of the moon 
Here's Masaka,” Smith 
aid, PoOMtineg With a pencil to 
the Lop of a fold 
Viasaka turned out to be an 
oil explorers’ camp built just 
two WerRs belore—a couple ol 
cleared acres, six prefabricat 
ed one-muin billy huts, a mess 
hall, a FeneTLior, & shower. 
and a large 
saplings and brightly cotored 
plastic tarpaulins. There met 


Roger Brash, & young geolo- 





aboratory built of 


mst from New “Aealand 

Every nal heel been ¢arried 
in by chopper. Brash was 
working over a binocular 
MICToScope and invited me to 
inok. To my eve the contents 
of the slide looked like the 
magnified sweenings of a lit- 
tle girl's closet ornamented 
slippers, sequins, chambered 
spheres, bitsof costume jewe! 
ry, all bathed in a pale gold 
ight. These objects were in 
fact the fossilized remains of a 
community of tiny creatures 
wing a thev had fallen 20 mil 
lion vears fo, entombed in 
pamer-thin limestoni 

Roger Srash (upper rent) ts 
not only a feoiogst bul also a paleontologist 
Ln) be ton Close terms with many of the Spre- 
cles of manne organisms that lived when the 
hichlands lav at the bottom of a shallow sea 


some 5 to 30 million vears age 


The Quest for Oti 


Folded rocks in a rood cut in Omen form 
a classroom, of British geologist Adichoe! 
Hughes Clarke trains produote students 


for faey roles in ofl exploration (oppo- 


site). Wear Muscat, the capital, a wore- 


house shelters a 30-year library of well 
cores (hottom). Fieldwork tokes New 
Afotind peologist Roger Brash to the 
rain forests of Papua New Guined, 
where he examines on outcrop, 





Few species had lasted through that whole 
span; some had become extinct only one of two 
million years after they had first appeared 
Knowing when cach species had lived, Brash 
could date cach layer presented in an outcrop; 
this sequence of dates identified the formation, 
in effect fingerprinting It. 

With these fingerprints Brash and other 
company geologists in Port Moresby might be 
able to commect one bit of outcrop to a second 
one ten miles away, no matter bow geologic 
forces had twisted the lavers. 


HELICOPTER dropped Brash and me off 
ata landing site hacked into the side of a 
steep hill in the wilderness somewhere 
west of Mount Murray ancl east of the 
Mubi River. A battery-powered com- 
puter the size of a suitcase had already been 
working for 74 hours, calculating our exact 
position from data supplied by satellites orbit- 
Ing overhead. Hrash reviewed the computer 
printout as to our whereabouts and then set 
out inte the bush. [ followed. 

Our route lay up, down, around, and across 
auniverse of sinkholes, many of which were at 
least partly covered by undergrowth. The 
holes came in all sizes, though few were so 
small that I felt comfortable about stepping 
over them 

a team of villagers hel gone over the 
ground afew days before and marked thetrail. 
Trail marking is not one of the traclitional arts 
In the highlands, where everyone knows the 
paths from childhood, but the tearn, leaning 
over backward for the newcomers, had gone 
over the trail like a lawnmower 

This proved to be an education in the stuperi- 
arity of traction, since many of the saplings 
that might have been used as hancdholdds had 
been cuton the bias, leaving sharp stubble like 
punji sticks sticking up all along the trail 
There were sharp rocks as well, spires poking 
un throweh the undergrowth, for not every bit 
of limestone dissolves al the same rate, and 








sometimes a pinnacle is left standing in the 
open air after its matrix erodes. 

Ithad rained, naturally, and the ground was 
slippery with mud and rotten leaf mold. 
‘sometimes the ground gets really bad here,” 
Brash said, moving up and down the slopes as 
if floating on a column of compressed alr 

Tt looked so easy. [remembered agquestion | 
had asked before we came up here. “Do you 
people have many industrial accidents? | 
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Descending a dune in Oman, a0 team of 
vibrator trucks heads for camp at the 
end of the day. Instead of dynamite 
blasts, a seismic crew uses these trucks, 
which send low-intensity vibrations to 
bounce off the underbying rock strata. All 
four start a ten-second vibration at the 
sine time, move 40 feet. vibrate, and 
move again, ot an eight-miles-a-day clip. 


Vational Georrapiuc, Aupust TPS? 


mean like falling on sticks or down holes?” 

“That almost never happens, althowgh one 
fellow dict sit on a sharpened stick a while 
back,” Jan Smith had replied. “The real risk 
is helicopter accidents, Last year another com- 
pany lost a pilot and two geologists.” 


Every minute or so Brash would pause, 
measure the strike and dip, or orientation and 
inclination, of the layers of rock composing 
the exposed ledges we passed, and chip off a 
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sample. At one point 1 was laboring up a slope 
andl saw Brash, several feet above, stop and 
lonk over my head into the forest. [ turned to 
follow his gaze 

The canopy of the rain forest was relatively 
loose, and enough sunlight had penetrated it 
to support a luxuriant plant lifeatevery height 
off the floor. The sun was brilliant —we were 
near the Equator and at some altitude —and it 
seemed that a tapestry, gold and green and 











A makeshift shower woshes the day's 
dust from an Omani jug hustler 
member of a seismic crew who handles 
Reophones, or “jugs.” Taking u breale, 
hutgies nap in the shade, while up the 
line a Vibrator truck operator reads 

the Koran. Salt domes, often associated 
with oll deposits, ie under Oman's Rub 
al Khali desert. 


veivel, was being woven around us in all three 
dimensions, out of the very air 

Though it had not rained for hours, the for- 
est canopy was still shedding water;-and from 
Cyery i here CAME the Pop png arid ticking of 
waterdrops working their way to the ground, 
leaf by leaf. Whenever a drop of water fell 
through a ray of that intense son, itwould ex 
plode into a tiny flare. Sometimes this hap 
pened only inches from my eves 

Brash and | looked on together in sitence for 
minute ortwo. “Tt's not that bad, out here in 
the bush,” he murmured. Then he turned, 
nicked up his sample bag, and floated on up 
the hall 


&) TRAVELED through the fraternity of 





ol finders, certain observations kept 
coming up, almost ike proverhs, The 
most common was: “All the easy oil has 
been found.” I heard this afin and 
again, from drillers in Bangkok and vice presi- 
dents in Houston alike 

Tnever heard this observation without won- 
dering exactly when finding oil hac been 
easy —itcertainly hadn't been easy for Colonel 
Drake timeself, But without doubt the tneclus- 
try i convineed that their great scavenger 
huntis carrying them ngntto the limitsof what 
they know and what is economically feasible 

Take Bob Laing, whom] encountered in the 
ol camp at Rumbai, néar Pekanbaru im cen 
tral Sutnatra in indonesia. Laing, who i the 
chet geopnysicist for Caltex Pacific Indone 
sia, is 2 Canadian in his ¢arly 40s, a little ner 
vousand shy, a bitrumpled, and meticulous as 
to how he lays out hit speaking points. He isan 
expert in the science of sending sound down 
into the earth and then inferring the shape 
and depth of subterranean structures from the 
echoes returned to the surface. Lasked him to 
tell me how the process works, 

Developed in the middle of the 19th century 
to study earthquakes and used by the Germans 
during World War Las a technique for locating 





enemy artillery batteries, seismology is today Certain rock formations can bounce ashoct 
the most important too Amiployed ty the oul wave back and forth within themselves, lik 
explorers, barring actual drilling. lice shaken inacup, before releasing it to the 

Che heart of seismic prospecting, Laing surface. A geophysicist listening to the echoes 


—w — es oe, bk et — ot | ; 4 el ao | — rr . = 
explained, is comparing the time it takes man Mmueht HWiler a cieep structure, while the wily 


mace shock waves, such os those from an ex ulprit was in fact lying right uncer hes feet, 
pblosion of dynamite, to show up at different For ademonstration of the uses of advanced 
locations on the surface sermology incl exploration, Laing passed me 


Not so very long ago semsmologists mac into Bob Brant, a manager for Halhburton 


(ear Surveys bY i impairing late from just 2 Laeopi sical Services, Inc. Hriant was at the 
handful of locations. These : Lyo thioueh, t moment conducting & shoot" in east-central 
repeat, thé casy ol has been found. Almost al Sumatra, in about 40 square miles of swamp 


the fields that remain are offehore, or thought lloodniain surrountied bw thick, second 
to be small, ordeen. or small and deen. or hir- rrowtlh, low lined rain forest 
J a 
t 


cen under compiicated peotogic features that Yeats aro, Briant told me, an ol EXPLOFEr 


Tay rames with seiamolorists UTIOUS 2DOUT [he same territory would have 
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“This is the most remote spot ['ve ever worked in,” savs Canodian pilot Marko 
Grubac, flying his helicopter over a weterfoll on Popua New Guined’s Mubi River 
He carries personnel, equipment, and supplies to wells where no roads exist 
A Hult tribesman atop a barre! of aviation fuel hiked to a site at 9,100 feet and, 
With some G0 others, cleared space for a helicopter to land 


With an empty explosives box for a 
pillow, a Popuo New Giined highlander 
plows fis hormonica ona break from 
clearing a well site. After local laborers 
cut down the trees, a level arec is blasted 
inthe ried terrain. Bulldozers flown 
in piece by piece move the debris. Heli- 
copters make more than a hundred trips 
to deliver @ drilling rig. Such preparc- 
tion takes abowt cight weeks and costs 


SHO) OC) or more. 


As the last equipment arrives for their 
riz, Jolin Rawls and Mike Woodman 
(below, at right) grab a cup of coffee. 
Detling speciofists, Hecy work 12-hour 
shifts in the round-the-clock operation. 

Wells here hove found plenty of gas, 
which may be used locally. Se far ail 
reserves howe not proved lorge enough 


to justify building a pipeline, 





just bushwhacker right in. But lugging the 
tons of equipment required by a modern seis- 
mit operation over such dificult terrain is oul 
ot t 
building access roads 18 very expensive 


Tire olution fae been to bundled dozens ol 





we question, and buying helicopter time or 


miles of narrow wooden footpaths through the 
lartet area, break the exploration process 
flown ine anc then send 
each with its own assienment and 
ver the pathwavs to set off 
explosions and measure their echoes 

(in their backs and shoulders, the members 
of these temms carry o week's supplies at a 
drilling pipe, explosives, 50-pound 


rope, cined fish, toolboxes, fuel 


cLAPES, Sepirale 
Cees, 


EQUIPMent, out 
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crums, bags ol nails, tents, fiber-optic cables, 


reophones, coffee, first-aid gear, compres- 
sors. kilchen gerar, generators. Sitting next to 
the hricige-like woorken patie. watching thy 
L fert that the whale of a 


Moder Cx pIOTalon 6x pet ition was PASSInZ | Vy 


prodigious traitic, 


me unpacked, as if for inspection 

First over was the survey crew, responsible 
for measuring and marking the route with 
preat precision. A few days later the pilot crew 
filed out to crill test holes and Jay charges for oa 
preliminary sersmic survey that would deter- 
mine where the charges for the main survey 
Bnowi be: placed 
came the drilling crew 
then 


Following. the milot crew 
who both drilled and 
maintained the 7 to 14(-foot holes in 


Valtonal Geagrapiic, Augwasl 1089 
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uch the charees would be placed. With only NE OF THE FEATURES of contemporary 


Eun ful of exceptions, the members of these exploration is the separation between 
data acquisition and analyses. “In the 
old days people used to roll plotter paper 


riczht out on the hood of a trock."” Laing 


mes, IM uClinie manaremctni Ant technical 
P 


7 j cee pra : 
ronnie), are indonesian 





‘nc finally, the recording crew, 740 strone. 


strung the hhersoptis cables, plecribecd the hun eqid. Wow days &@ FeoonySicist seldom even 
dreds of geophones like great metal seedpods, sees the information after it has been pro- 


and set off thes hares When this Lip pened, i cesseci, much less draws conclusions. The 


great yodel spread downintothe crustandwas work from this job will be ana 


at Rouen 








retlected back to the geophones, to be trans- bal, Rul sometimesit will be sent to even more 


Lied to recording devices and eventually to § =©powerful omputers back in the United States 


sophisticated computers The graphics cisplavs on these very large 


Pwo months later, the fecundity of the jun machines, one of which | saw in Svdney at 


gle being whatitis, little evidencethatanyone Esso Australia Lid., gave me the sensation of 
hid been there at all will exist except in the pascing, wraithlike. throuch the earth 

memories of these machines Pusha key, Continued on page 234} 
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eof trees is weit reniirs of a section of room forest that was blasted off o Pepud 





New Cuiner mountaintop so an exploratory well could spud in, or begin drilling. 











[dled by the slump that hit the oi! 
industry in the 1980s, offshore 
drilling rigs sit at anchor in the 
Sabine River between Texas 
(above, at left) and Lowistanda, As 
they wetted for work, some rusted 
puis! the point of recovery and 
hod to be seld for scrap ty hank- 
rupt omners. Moony of those that 
rein are jick-up rigs, manned 
for their retractable lees, wittch 
conwork in water as deep as 450 
feet. Jobs, when they come, will 
likely take these rips to the 
nearby Gulf of Mexico. 

On a jack-up rig ut thee Cutt of 
Suez (right) exploration has fin- 
ished, and production ts about to 
bern, Perched oboe tiie wives, 
an Eeyptian roustabout (left) 
ithiches cubles to lower ao steel 
framework throuch 80 feet of wa- 
ter. Divers guide the-45-ton stric- 
ture onto three delineation wells, 
each drilled at an angie te deter- 
mine tHe lintits of a fel, TTeis 
fromework wis desired to 
accommodate six more wells and 
a production platform. Bunchinge 
Wells ves Money DeCoise o 
single platform con service the 
whole percep, 





ee austell 


Dressed for temperatures that plunge 
below minus 40°F, a jug hustler collects 
his peophones near the Beaufort Sea in 
Alaska. Working only while ice and snow 
protect the frogile tundra, seismic survey 
crews fobor as long os 18 hours a dey to 
finish their fosks before the spring thaw, 
Their vibrator trucks run on rolling 
tracks thet evert littl more pressure 

per square inch than a haeman foot. 


and you dive 
feet, like skyciving down an elevator shaft 
shaft” is solid rock. Tap afew more 
kevs, and you soar up the hulking flanks of a 
buried minge like a hawk floating onathermal, 
or circle around the tongue of a. magma intri- 
or sink, laver by layer, through millions 
of years of tractured strata 

[taras becomune clear tome oy the time | got 
to Sydney that 
nassing through a historic transition. When | 


ony thie 


1 
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dawn a fault for thousands of 
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iat 


began my trip, [ had the misapprehension that 


Ol came in hangs ciscoveries or notatall. in 
fact, 


the formations that trap ol come tn ail 
and so therefore do oil fields. For years 
size of NeW Fields has been 
tretiding steacily downward. 
“We're looking for gnats where 
lonk for elephants,” Laing had said in Suma- 
tra, and I heard similar comparisons 
evervwhere [ went. Dave Kingston says that 
when he was tn the field Inthe. 1950s and “60s, 
his instructions were to look only for fields that 


now the average 
We used to 


almost 


contained @ billion barrels of recoverable oil or 
more. Nowadays such big plays-are few and 
far between, and with the possible exception of 
the explorers in Papua New Guinea, where the 
gives hope of enormous discoveries, 
almost no one [ met expected ewer arcain to 
stumble onto such a bonanza 

The disadvantage of small fields is, of 


that the oil recovered from any one 


cecloory 


COU, 


r ee ee 
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of them is less likely to pay the up-front costs, 
primarily the exorbitant expense of pipe- 
line construction. (For some reason the word 
“recovery” jeused, as though the off had ori- 
nally belonged to the industry but had through 
some strange accirlent been host.) 

The compensating virtue of small fields is 
that there are loteof them. This gives oll seek- 
ers the option of exploring at home, on lanl 
that is already producing and is close toa pipe- 
line or a road. Without those advantages the 
economics of recovery from small fields would 
be forbidding. 

I was shown an excellent example of this 
trend in Moomba, an oil and gas field in the 
stuthcustern region of the great Australian 
desert. Ed Tochiar, a ecologist for SANTOS, 
one of the companies exploring from Moomba, 
sketched! in the background for me in his map- 
festooned office in Adelaide, 

The first discoveries made there in the tmid- 
sixties, he said, were large ges deposits. These 
finds brought the first pipeline and the associ- 
ated processing plants. Then a second round 
of discoveries, including oil, paid for more 
pipelines, laying an even finer mesh under the 
desert. (Because of environmental and secu- 
rity concerns, and also because the sand helps 
hold the pipes in place, all the networks have 
bern laid beneath the surface.) 

Now there 6 so much equipment in place 
that a field one-tenth of one percent the size of 
the original can bea paying proposition. 

One day my guide at Moomba, Maurice 
Watson, set out to illustrate Taciar's point. He 
took me far outin the desert. We rode for miles 
among low combers of parallel dunes created 
by winds blowing from the south. 

Though the rains hae putin arare visitjust a 
month before, the widely spaced bushes and 
grasses were already turning tan and gray- 
The topsoil was as- fine as dust; as our truck 
passed, clouds would leap up out of the road, 
as though staHled fromsleep, ancl hang behind 
us in the air 

Our truck and the road aside, there were 
no sions of civilization. Then, off in the dunes, 
I saw the flash of sun on-steel. A pipe had 
appeared out of nowhere, breaking right up 
through the sand. Watson explained that three 
Vast networks of pipelines ran under the desert 
all around Moomba: one for water, one for 
gas, ancl one for oil. What had seen were sec- 
thons left on the surfuce for reasons of mainte- 
nance and control. Resting on their supports, 
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they looked like giant underground centipedes 
that had stumbled out onto the surface and 
been stunned by the sun. 

But they made Tadiar’s point. As desolate 
as the outback there might seem on the sur- 
face, the subsurface wits as organized as the 
streets of Adelaicle 







}OR ALL THESE CHANGES, the exploration 
business retains its own feel. The level of 
' courtesy among oil finders was every- 
where extraordinary. Over and over 
again I listened to proups of men talking 
among themselves for hours without hearing « 
voice raised oraspeaker interrupted, Even the 
worst jokes were loughed at. Evidently living 
aml working with the sume few people for 
months at a time tn Gonditions of isolation & a 
powerful teacher of social graces 

If finding ot] was easy for the previous gen- 
eration and hare for this one, some future gen- 
eration may find it impetsible. The moat 
common opinion among the analysts I spoke to 
is that somewhere around 500 billion barrels of 
Ol) recoverable waing conventional methods 
remain undiscovered —perhaps half of that 
beneath the oceans. 

In recent years it appears that discovery 
rates have been lower than world consump- 
tion of some 20 bilhon barrels a-year. Proven 
reserves are estimated at 900 billion barrels. 
‘These firures, taken together with the increase 
In reserves to be expected from future explora- 
lion, suggest that at current consumption 
levels, conventional oil resources would last 
forabout 70 years, However, the play of world 
politics could throw this figure off widely in 
etther directian, 

Runnimg-out-of-oil predictions have a long 
history, and many geologists would not be sur- 
prised if the latest were no more accurate than 
those in the past, In particular, there might be 
whole new categories of oil traps undetectable 
by current technology. 

The targets of most contemporary explora- 
tion efforts are folds or warpsin the strata that 
in theory, of not always in practice, can be 
picked) out by seismic probes. But of] can also 
he trapped when it rises through rocks that 
lose their permeability, perhaps only because 
the pores of the rock become just-a tiny bit too 
small for the oll-te navigate. 

Michel T, Halbouty, alegendary oil explor- 
er, calls these “subtle” traps andl has been 
arguing for years that their potential is 
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enormous. Some of the largest fields in explo 
ration history, he points out, were found when 
somebody happened to poke adrill into oneal 


Standing guard against polar bears, 
these subtle traps by accident—for example, 


Alaska notive Lonnie Solomon covers 





the great East Texas field discovered in 1930 engineers siping ice thickness and 
“Ack yoursel® Am [a real ofl finder?” he movement on the Beaufort Sea. Their 
said inaspeech at an explorers convention, *Ti base is a ship specially outfitted for 
YOUr answer is ves, then wo out and find asuh- exploratory drilling in the Arctic. Frozen 
tle trap.” in for the winter, the ship rests ona steel 
Finally, since large amounts of carbon were Platform on the ocean floor. The plat- 


form con withstand « season*s growth of 
ice, which can reach six feet try mid-May. 
Below deck Kirk Newbigging steam 
cleans a well casing. The cosing posses 
throush one of four openings, colled 
moon pools, it the bottom of the ship. 


present in the materials that formed the earth, 
one highly controversial theory suggests that 
nonbiological hydrocarbons could have 
formed at great depths and migrated upward 
inte the crust. If so, some sort of exploration 
might continge forever 


Y¥ LAST STOP was a trace show at the 
Houston Astrodome, where | wan- 
dered through acres of new cl- 
finding ticks. | saw cevices that 
could map an area in 3-D using the 
radiation from justabout any point in the spec- 
trum —racio, infrared, or ultraviolet—or as 4 
chart of variations in gravitational or mag- 





netic chara Ler Other Instrument: sr VEVed 
changes in the electrical, radioactive, and 
chemical characteristics of rocks. There were 
computers that could probably eatthe Library 
of Congress at eight o'clock and be hungry 
aan by mire. 

I watched demonstrations of portable, auto- 
mated laboratones that could turn a small 
sample of rock into an advanced seminar on 
the petroleum geology of the region it came 
from. | saw extraordinary instruments, }ouk- 
ing like huge metal crayfish, that were cle- 
simmed ta be lowertd into boreholes to snitt ane 
taste and nibble at the walls, All this highl 
technical apparatus was presented with the 
PxCilemednil aru hitter Of a huge Jarry , &O that 
once an order hac) been placed, the canny 
buver could begin ommecdiitely to celebrate his 
inevitable riches 

Eventually I ran into Roger NWN. Anderson, 
director of borehole research at Columbia Uni- 
versity's Lamont-Doherty Geological Obser- 
vatory, The hot conceptin exploration wis nat 
on display here, he sac 


This was the “integrated expert system —a 





at wis shill too mew, 


network of compuler programs thal would 
sweep together all the information gathered by 
all known sensing methods and devices into a 


single set of terms, and then represent those 





berms In a conimon cusplay 
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Afoving ot hwo miles on four, the parts 
ofa drilling rig take the haul road back 
to Prudhoe Bay, Alaska. ‘The crew hes 
just completed an exploration well some 
40 miles to the south, Results are top 
secret, but if the prospecting company 
hits a field worth producing, wells will be 
sending off along the pipeline to Valdez. 
If not, the company will continue its 
quest as long as the money holds out and 
the geology of the site hints of a payoff at 
the bottom of the next well. 


6 te itdeak chin 


At an extreme of effectiveness, such a sys- 
tem mightallow a person to look down into the 
earth and see deposits of oil as distinctly as 
tlourls against a summer sky. Such a program 
would be almost untmaginably complex and 
would require the most powerful computers 
under development. Nonetheless, Anderson 
said, lots of companies have integrated expert- 
system projects under way. 

After Anderson and had wandered around 
the showroom floor, he took me. aside and 
began to discuss-his own research, which has 
todo with the role of subterranean heat flow — 
differences in the rate at which areas lose heat 
to the surface. When fluids like ofl, gas, and 
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water move wp in the earth, he told me, they 
carry heat from those deeper levels. That 
higher heat flow shows up as an anomaly ona 
map of the rate at which different oreas lose 
heat. He had a map of heat-flow readings from 
the Gulf of Mexico, Different temperatures 
appeared in different colors; the more yellow 
the area, the stronger the heat loss, Most of the 
qulf was a mottled red. 

Then Anderson brought out another map of 
the gulf and laid it over his heat-flaw chart. 
This one showed which sections of the bottam 
were leased for exploration purposes and by 
whom. In most cases, though not in all, areas 
already producing oil or gas were associated 
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with yellow colors, showing high heat flow. 

This is just what the theory would have pre- 
dicted. “That's.interesting," I saicl. 

“Look a littl closer," Anderson sugeested, 

I began picking over the lease map square 
by square. Most squares were leased, but here 
was one that no one seemed to have chosen. 
(0h, oh!.A glorious bright yellow was blassom- 
ing right in the center of the unleased square. 
Some plume of hot fluid wasdown there, firht- 
ing its way up to the surface. 

Oil? I had the feeling it was calling directly 
to ove, right from the bottem of the gulf. An- 
derson and I looked at each other and saw we 
were both grinning wildly. O 
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Tragedy | 
Alaska Wat 


By DOUGLAS B. LEE 3 sanosat ceonsamuc oexjow star 
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rWaAS virtually impossible, 
they saa. Nie oor spill 
coulel take place in Prince 
William Sound. But should 


the impossiile happen, ere: 





gency procedures would quickly 
minimize any damage —s 
claimed the companies anc 
wench responsible for shapes 
arrying ol through Alaska’s 
nspoiled water: 

Theat wos before the tanker 
Esxon Valdes nipped open its 
bottom on Bligh Ravel. CM) foun- 
tained cut of its hull as 10,9 
million gallons af North Slope 
crude poured inte the sourne 
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Fishermen who had expected 
[S89 harvest of 120 million dol- 
lars faced an uncertain future 

A harvest of death awauterl 
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first on the scene to pull dead 
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PEND A DAY AMONG ELEPHANTS, and 
you will come away mystified, Sud- 
den, silent, synchronous activities— 





aherd taking flight for no apparent 
. or audible reason, a mass of scat- 
tered animals simultaneously raising #ars and 
freezing in their tracks—-such events demand 
explanation, but none is forthcoming 

Some capacity beyond memory and the five 
senses seems to inform: elephants, silently and 
from a distance, of the whereabouts and 
activities of other elephants 

[stumbled on a possible clue to these myvs- 
teries during a visit to the Metro Washington 
Park Zoo in Portland, Oregon, in May 1984 
While observing three Asian elephant moth- 
ers-and their new calves, | repeatedly noticed 
a palpable throbbing in the air like distant 
thunder, yet all arownid me was silent 

Cniy later did a thought occur to me: As a 
young choir girl.in Ithaca, New York, | used 
LO stand next to the largest, deepest orgari 
pipe in the church. When the organ bhasted 
out the bass line ma Rach chorale, the whoie 
chapel would throb, just as the elephant 
rodim cid at the zoo, Stippose the elephants, 
hike the ongin pipe, were the source of the 
throbbing? Suppose elephants communicate 
with one another by means of calls too low- 
pitched for human beings to hearr 

Half a veor later the World Wildlife Fund, 
the Cornell Laboratory of Ornithology, and 
friends in the ornell biology department 
helped me, Bill Langhauver, and Liz Thomas 
retorn to the soo to test this idea. We record 
ed neur the elephants for a month. Then we 
mide electronic’ printouts like the one above 
and saw that we had recorded 400 calls- 
three imts as many as we cl beard 

Elephant sounds include barks, snorts, 
[rumpets, roars, growls, and rumbles,” [he 





rumbles are the key to our story, for although 
clephants can hear them well, human beings 
cannot. Many are below our range of hear: 
ing, in whatis known. 25 infrasound 

The universe 15 full of infrasounch: [tis 
renerated ov earthquakes, wind, thunder, 
"Locos Judith Ray Berg of the San Diego Wild 
Antal Park reported similar categories of elephant 


wormlizadions, some of very low frequencies, in a Toes 
SCeenhitir paler 


colt 
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Fluttering and vibrating as air passes 
Hirough the mesial pessare, the sin an an 
elephant’: forehead (in shodow, abowe) 
sipnols that infrasonic vocalizations 

dre taking place. This behavior was 
noticed at a zoo in Oregon, as Asian 
elephants exchonged colls through a thick 
concrete wall, The acometlc spectrin 
below shows the range of sounds—about 
ten octives—aiidible to an average 
15-yverr-old human at the loudness anid 


proximity 
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of nmormalconversation, 
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Each horizontal line reoreserté one octave 
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volcanoes, ond ocean storms — Massive move- 


ments of earth, air, fire, and water, But very 
low frequency sound has not been thought to 
play much of a role in animals’ lives. Intense 
infrasonic talls have been recorded from fin- 
back whales, but whether the calls are used 
in communication is not known, 

Why would elephants use infrasound? It 
turns out that sound at the lowest frequencies 
of elephant rumbles (14 to 35 hertz, or cycles 
per second) bas remarkable properties—it 
is little affected by passage through forests 
and grasslands. Does infrasound, then, jet 
elephants communicate over long distances? 

Suddenly we realized that if wild elephants 
use infrasound, this could explain some 
extraordinary observations on record about 
the social lives-of these much loved, much 
studied animals. lain ancl Oria Douglas- 
Hamilton, Cynthia Moss, and Joyce Poole, in 
their long-term studies of elephants in Tanza- 
nin and Kenya, had reported] many examples 
of behavior coordinated by some unknown 
means over distances of two miles or more. 

For instance, how do male and female ele- 
phants find one another for reproduction? 
This was a question raised by Joyce's doctor- 
al research on the lives-of males. Adult males 
and females live independently from one 
another, moving unpredictably over a great 








territory, with no fined breeding season. A 
male elephant spends: part of each year ina 
condition called musth, when he crisserosses 
large areas in.an endless; irritable search for 
females in breeding condition, Well -may he 
feel irritable, for receptive females are a truly 
scarce resource. With two years of gestation 
followed by two more of nursing, a female 

is receptive only a few days 
every four or five years: 

But they do find one 
another: In fact, as Jover 
observer, theamazing thing 
is that the female is no 
sooner in estrus than che is 
surrounded by males that 
gather from all directions, 
some from tar away. The 
dominant musth male then guards the female 
and mates with her every few hours until her 
period of receptivity ends, 

How has the estrous female informed 
males from far and wide of her condition? 
The answer may lie in a unique sequence of 
intense, low-frequency calls that a recep- 
tive female makes during her estrus. This 
sequence always has the same form and thus 
technically may be called a song, 

Slow, deep rumbles, rising gently, become 
stronger and higher in pitch, then sink down 














H FREGHENCY (HERTZ/ & 


3 


a t 


| = 
——_ — = ee a eee ee 2 


nenin.to silence at the end. The performance 
may continue for half an hour, and before 
the dav is out the singing clephant will be 
surrounded by male ehephants 


‘FIRST SAW AND HEARD these things as a 
guest of Joyce Poole in Kenya's Ambo 

seli National Park in 1985 and 1986, 

In two and a half months we recorded 
more than a thousand calls from the ele 
phants that Joyce and Cynthia Moss know so 
well. The calls that seemed likely to interest 
distant elephants were mich in infrasound and 
powertul enough to travel a mile or more 

Gul how were we to prove thal clephants 
responded across such distances? How could 
we study communication when we couldn't 
perceive most of the calls? Bill Langbauer fie- 
ured oul a way to solve these probjems, 
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His preparations led us to two four-month 
expeditions in southwestern Africa. Bill, Liz, 
nnd my daughter Holly and ] were the team 
in 1986. Bill, Russ Charif, Lisa Rapaport, 
Loki Osborn, Liz, and I were the team in 
LO87, The National Geographic Society spon- 
cored bath expeditions. Neecing a work site 
with long visibility, we chose a vast, semices- 
ert park in Namibia called Etosha.* The dry 
seasor-in Etoshais desperately dry; the only 
surface water lies in a lew dozen widely 
spaced water holes. Nothing is green; [tis 
hard to see how the thousancds and thousands 
of herbivores such as springook, wildebeests, 
hartebersts, kucu, sebras, giraties —and ele- 
phants—manive lo survive. 

The answer, for elephants, seems to Tie in 


'See "Etosha Namibia's Kingdom of Animals," 
mn the March 1923 LEG RAPRIC 
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lives of perpetual motion. Elephants coming 
to 2 water hole often arrive ata dead run, not 
because anything scary 15 behind them, but 
simply because water 1s, at last, in front 

Etosha elephants are leaner than the ele 
phants tn fast Africa, there is more competi 
hon at water holes, and calf mortality is 
higher, probably becaiase of the distances 
between Water and food. We figured that if 
elephants had the ability to communicate 
over long distances, they would be particular- 
lv likely to use it in places like Etosha, where 
news about how distant elephants were faring 
might reduce the likelihood of bac cecisions 
ond death from exhaustion, predation, or 
dehydration. 

From the plattorm:of our observation tow- 
er 20 feet above ground (following pages) we 
had a good view of an aren of roughly half a 








Fierce ond furious combat con ensue 
when well-matched males are drown to 
the same estrous fermale. In Amboseli 
Notional Park in Kenpo, Thor stirs up a 
dust cloud before locking tusks with 
Pablo (left, at teft). Both males ore in 
musth, an onnwel condition of height- 
cncd agpressiveness and sexual activity. 
Although Pabio won this three-hour 
firht, he lost the next one toe Masaku, a 
larger, one-tusked male; Mosalku was in 
toon displaced twice bit eventually 
mitted with #Atta (abawe). 
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The sounds ¢ 


of silence 


square mile. An array of four widely spaced 
microphone: enabled ws to pinpoint elephant 
calls, whether or not we ourselves could hear 
them. Video recordings revealed which cle- 
phants were in the correct places to have 
mace the sounds and documented the subtle 
interactions of elephants at a watering area 


NCE AGAIN we marveled at cle- 
phants’ “silent” mass coordina- 
tion. Chften it took the form of 
simultaneous arrival of several 

proups from different directions, after days in 
which we had seen no elephants at all. Same 
times it took the form of sudden group flights, 
when a moment before all had seemed peace- 
ful and individuals had appeared relaxed, 
sometimes we observed sudden synchronous 
freezing—two toa hundred melividuals 
suddenly holding still in their tracks, as if 

a motion-picture frame had stuck in the 
projector, Other times there was sudden 
cimultancous calling by several actult females, 
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which we would understand only later when 
Anew group arived and was ¢reeted with 
excitement by others already present al 

thie water. 

Although males came to the water as often 
as females, the great majority of our recorded 
calls were nade by females, A picture began 
to form in my mind of a communication sys- 
tem in which males and females played quite 
different roles. 

Female behavior is richly illustrated by 
their colls—mothers, calves, and baby-sitting 
sisters settling questions of when to nurse.or 
how far to wander, of family groups keeping 
track of one another, and 50 forth. Vet 
females also respond to clistant happenings, 
How do they achieve the silence necessary for 
hearing faint, distant signals? “Freezing,” 
which insures synchronous periods of listen- 
ing, seems to solve this problem. 

Adult males are less vocal than females, yet 
very responsive to female activities, Probably 
the noisiness of female groups enables males 


National Geographic, Angwst 1999 


How can one locute sounds 
Hurt one cannot hear? A sys- 
hr composed of four nticre- 
Dhores: dared trontsnnifters 
ploced near an observation 
tower and protected fram 


lution, At the 


to learn much about the latter's location and 
=exual state simply by listening 

Our preliminary findings: about the vocal 

ehavior of females were interesting in the 
is bht of a long-term study by Rowan Martin 
m southern Africa, Martin nut radio collars 
on adult females in different family groups in 
the Sengwa Wild Life Research Area in Aim 
babwe. Ae tracked the females for long pen 
ods—up to ten Vears—and found that the 
apparently haphazard wanderings of family 
Froups were not random but were coord 
nated with one another for weeks at a time, 
EYVEH Vi hen [ne Pe ee ye ETE rather iar Apa ri 

Sometimes two or three or four of the 
groups Martin is studying would follow par- 
allel courses a mile or more between 
them and changing directions simultaneous- 
ly. Sometimes troups would converee from 
spots three miles or more apart to-arrive ata 
source of water within minutes of each other. 
Out of sight and ordinary acoustic range 
separated elephants synchronized thet 
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curidics elephants by piles of 
rocks provided an elegant so- 
tower the calls 
transmitted from the micro- 
phones were recorded and 
the elephonts’ behavior 
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simulhonenisly videotaped 
by the quther (above, with 
bineculors) and her col- 
leagues. The origin of the 
calls was determined by com- 
parison of Geir arrival times 


behavior uncannily, even when the wind 
direction prevented their using the sense 
Ol smc Ll ft Li ke i [rac le of Hone another 

To find out whether elephants actually per 
ceive anc respond to cistant calls, Bill de- 
Senet playback CA je iments to bags cCoMmiucted 
W hile the rest of 
us Were fing the behavior of elephants 
near the tower, Russ and Loki would broad- 
cast a few iecouels of prerecorded elephant 
rumbles from o van stationed at one of sev- 
eral distant locations. When we later stuched 
OUr Video and Budio tapes, we would com 
pare the activities of the elephan ts immed: 
ately before the playback w 
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at the water hole in FE 








fir activities 


just afterward, to see whether the playbacks 


had measurably changed their behavior 
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of Ambosele's females 


N REPEATED EXPERIMENTS ¢lephants at 
the water ia changed their behavior 
markedly just at the instant of piay- 


nace coos and femates lifted 
rs and 





their 
stencd, scanmneg to locate the 
Viaies often mace hinge 
aker. Fe often 
Instantineous calls of their own. 
Both males ond females responded to calls 

Wl ahalf miles, the 


treks toward the lourcspe mnles 


pave: loud, 
Irom 25 ar bway 6s Two a 
longest dk we tested 
Are infrasonic calls, then, one of th 
notmally coordinate thet 
behavior over long distances? With Rowan 
Martin we plan next yeor to athech micro 
i collars of the same ele- 
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lrunks held high in sniffing posture, an 
elepiint family in_Etesha National Pork 
in Namibia inhale the trtriguing amell of 
humen observers. Elephants wae their 
sense of amell constantly. When wind 
direction interferes with picking wp scents, 
infrasonic communication becomes vital, 


especially for musth males faced with 


Elephant fir 


finding a mate that may be in estrus as 
few as two days every four years, 

A remarkable sight, eroups of as many 
as a hundred females and colves periodi- 
cally freeze af the same moment, apparently 
to catch faint, distant calls. They will 
renutin motionless, with raised, spread 
ears (below), for as long as a minute. 








A tiny growl known as a suckle protest 
issues from a hungry calf. Mother respons 
with soft calls, followed by tmimecicte 
fratification. Highly protective of their 
vottne, fertole elephants make mele! 
mothers, sisters, diunts, grundmothers, and 
cousins. A rogr and a scream froma 
distressed baby calf creates haved as all 
available relatives rush to the rescue (below), 
Their rumbles of panic—presumably 
intended to summon even more help—were 
imong the strongest infrasonic coils 
recoriied 

Led by the matricech, females and thetr 
cols, drink, sleep, and trove! 
tocether in sociable cooperation. Different 
family units (each consisting typically of 
ghout ten animals) will often join. forces 
with each other; known os bond -groups, 
they are thought to be related. Moles ter 
fo be loners, avoiding one another poar- 
ticularly when in musth. 














their movements but also their vocalivations. 

The evidence that infrasound ploys a cru- 
cin! role in the lives of elephants is building 
up. Qur experiments suggest that each ele- 
phant lives in a metwork of communication in 
which the animal-to-animal distance is poten- 
tially at least two and a halfmiles. It seems 
likely that this network has something to do 
with the ability of elephants to maintain an 
elaborate hierarchical society even in an envi- 
ronment as sparse as Etosha. 

What would happen to a population too 
dispersed to use the long-distance communi- 
cative abilities that elephants appear to be en- 
dowed with? This question was in my mind 
two veurs ago when, a5 a purest of friends 
from the World Wildlife Fund, I was able to 
go-Into one of the sparsest environments in 
the world and see elephants living there. 

A hundred miles west of Etosha along the 
South Atlantic isa strip of shifting sand 
dunes and gravel plains called the Skeleton 
(Coast Park. My old friends, filmmakers Des 
and Jen Bartlett, have lived, filmed, and 
stucied animal life there for the past five 
years, Amazingly, they told me, elephants 
inhabit the area, although rain almost never 
falls and there is little surface water except 
during the rare occasions when water from 
rnin in the mountains far inland bursts 
through the dunes and creates a river flowing 
loward the sea. 

However, succulent bushes in dry nver- 
becls reveal that water is not far beneath the 
surface. The desert elephants cat leaves ancl 
branches from these bushes. “To get from 
browsing areas to drinkable water, they may 
walk as far as 30 miles in a stretch. They 
cometimes go four davs between drinks. 

Pioneer conservationist Garth Owen-Smith 
took us to see some of the elephants’ sources 
of drinking water, Words fail to describe 
those barren, empty distances, the intense 
heal, the unquenchable thirst, or the longing 
T feit for signs of life, Each time we reached 
water, | wondered how any animal that had 
found tt could ever leave. Kut there was not 
enough vegetation near water to feed a herd 
of elephants for more than a few hours, 

In adry riverbed just cutsirlé the park we 
came to a dozen or so wells dug by the 
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In more than a decade of tracking radio- 
collars! matriarchs in Aimbabwe's 
Sengwe Wild Life Research Area, Rowan 


Martin has recorded nuany imstinces of 


coordinated, simultaneous movenent 
charts shows the path of the same three 
elephant groups over four days. Sepa- 
rated by as much as five miles of woodland, 
they repeatedly and synchronously 
adjusted their direction, nica thet 
they were indeed commu 
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elephants, each just wider than an elephant's 
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Years ago, arned, the largest popula 
elephants in the coastal desert had 
lived nearby in the Hoarusib Valley, T 


too, in the bed of a tributary, were wells that 
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supplied not only the elephants but also many 


When water 


iii 


other wild animals with water 
in the wells was too low for little elephants 


reach, acults would fill their trunks and 


Companionable but apart, two families 
reveal their seporote recent travels by 
the color of thetr dusty hides. They are 
probobly net a bond group. Aven after 
short separations, bond-2roup menibers 
greet cach other with intense excitement: 
rumbling, urinating, whirling in circles, 
and trumpeting. Constant communica- 
tion helps reinforce the social bonds that 
are bey to the elephants survival. 





nour the contents into the calves’ mouths 


the elephants had-all but wan 
ished. Many leit when a drought harsh even 


for the Skeleton Coast struck the region, but 
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Garth when, oné day four years later, be hap 
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pened upon a Tanmtly of ten elephants 1 
Chey walked up the v 
where the old wells hacl been, dug new holes 
ace, drank, and left. After this 
ther animals leading from all 
bt heck 
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inthe same p 
footprints cf | 
lirections to Lhe wells revealed that 
Awan become & place of life 

These were the sort of tales we beard about 
Lie desert elephants. We heard no tiles ol 
magically synchronized movements among 
separated groups. | beleve, in fact, that the 
listences between groups are usually too 


Privat tor their calls to 
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The remarkable 
thing about the desert elephants is thei 
endurante through the dry months. They 


must be guile not bw the voices of clistant 





rolatives but by their own heritage, which we 


may think of as tiie vou ce ol their Ancestors 


Dhe experience of many generations 1 what 
lends Linese elephants OVEr grave! plains And 


rocky mountains, across dunes And town dr 
riverbeds to the few sources of life-giving 
water ino vast and hostile desert 
F THE SKELETON COAST liner cies out 
itseems unlikely that other elephants 
lacking this heritage could ever repopu 
1. J suspect, rather, that thi 


pha ba 1TH! ki J anc their ar [is 


late the are: 
Drestntl eu 
would te Allied in with windblown sand, and 
Lr wowed be that 
Thus it ts terrible to lea that in the past 
Iwo decades ve desert clephant population 


oy | oe Gir = = "I . 
has declined from several hundred toa few 


dozen, badly reduced by ivory poachers, The 


elephants’ tusks Were torn out, soled-to 
middlemen, and illegally shipped to Japan, 
China, Europe, and America 

By the tome the tusks reached their final 
destinations, all the experience of the living 
elephants had gone out of them —the dust 
and the musth, the smells and sounds of 
higiviing and mating, the long, urgent songs of 
fertile females, and the stillness of the night 
as elephants froze in their tracks to listen 

lone. too, the long dry treks over dunes 
A Pravel plains, guided by matnarchs with 
Fenerations of memory in their heacts. Gone 
the finding, 


(ner own Ire: We lis Lone the memories of 


the cigging, the drinking from 
hent and the vastness of the barren lancd—the 
nitience, And the riv 

All of this vanished with 
desert elephants. Nothing is left-of 4 


er breaking through 
several hundred 
em but 
litthe white carvings In ladies’ jewel boxes, 
smelling tinthy of French perfume J 
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“SOU RMU BOW IT 1 there 
; early in the morning in 
Havana with the bums 
still asleep against the 
walise... Well, we came 
S across the square from the 
dock to ihe Pearl of San Francisco Café. . 

Thus Hemingway begins his novel To 
Aawe ond Have Not. As they say in Havana, 
Ernest, a lot-of rain has fallen since then. 

For the past 30 years we have had only the 
occasponal look at the capital city of this 
Marxist island nation off the Florida coast, 
No matter—time has stocd so still along Old 
Havana's narrow streets that Hemingway 
would be instantly at hore; even Hernando 
de Soto might not feel lost. 

Through neglect by both capitalist and 
communist, the Old City within the former 
walls has remained essentially unchanged for 
centuries, a collection of colonial buildings — 
palaces, churches, mansions, and humble 
dwellings—so extraordinary that UNESCO 
has classified it as a-world heritage site. 





More than 900 of the area's buildings are ol 


historical importance; only 101 date from our 
own century, There are 463 from the last cen- 
tury, 200 from the 18th century, and, amaz- 
ingly, 144 from the 16th and 17th centuries. 
The Old City is four hundred vears deep. 

In the past decade the Cuban government 
hes been making earnest efforts to restore this 
patrimony; 68 buildings in the historic center 
have been completed. The results are often 
dazzling, offering spacious views of colonial 
life filled with sunlit patios, wie stairs, mast- 
nificent rooms, and beflowered balconies 
overlooking cobbled streets. 

The Plaza de Armas, the sero milestone af 
Havana history, is still the loveliest place in 
town, shaded by royal palms, with open vis- 
Las past the Castillo de la- Real Fuerza, oldest 
(begun 1558) of the four forts that guarded 
the glinting waters of one of the New World's 
best harbors. Atop La Fuerza’s tower stands 
a bronze figure, La Giraldilla de La Habana, 
symbol of the city. Lemend says ‘she is Soto's 
wife, scanning the horizon for his return. 


250) 


In her day Cuba wis Spain, and Amenca 
was Spain, and Havana's waters sheltered 
the caravels of explorers and conquistadores 
and, beginning in the loth century, what they 
found —the silver and gold of Mexico and 
Peru packed aboard treasure fleets bownd 
each summer for Spain. Here too came ene- 
mics, French pirates andl Dutch men-ef-war, 
and here lav the hulk of the exploded U:3.5. 
Maine—symbol of xorteamericano interter- 
ence in Cuban affairs—uontil 1912, when it 
was raised, dragged to sea, and sunk again, 

On this bright day the most recent visitors, 
Soviet tankers and freighters, will parade 
through the narrow entrance, proceed to the 
huge docks of the inner harbor, and leave be- 
hind a grime that coats the harbor margin 
like-a greasy bathtub ring, making it now one 
of the most polluted harbors in the world. 


HE PLAZA serves a6 the front porch 
‘of the magnificent Palacio cde los 
Capitanes Genérales, its cool loggia 
shadowed behind nine great arches, 
its courtyard vivid with the splash- 
ing red of bougainvillea and a heroic marble 
Columbus, sternly refusing to beheve he is 
anywhere but the East Indies. 

Cuba was long ruled from the palace, in- 
cluding a stint by the American militury. In 
more democratic days it became the city hall. 
After Fidel Castro's revolution enced the dic- 
tatorship of Fulzencio Batista in 1959, it was 
turned inte the city mustum—the hive from 
which the restoration is clirectecl| by Rusebio 
Leal Spengler, historian of Havana, friend of 
Fidel Castro, energizer, manipulater, doer of 
difficult deeds (opposte). The architects and 
craftsmen who work for him call it “trying 
not to fall down in front of the locomotive.” 

“History cannot be unmade,” he told me. 
“We can only understand and justify the 
present by the past. We have an obligation to 
the past, especially when we are custodians of 
such a great survival as Old Havina.” 

The restoration plans stretch to the vear 
2000 and include major renovation of the 
most important buildings and at least a 


National Geograpimic, August 198¢ 


Face-Hit for the others—all of which requires ure said to have been kept for acentors 
something always inshort supply, money, Plaza Vieja, the Old Square, is undergoing 
The project has.a budget of six million pesos restoration. The other two, Plaza de San 
57, 800,000 0, S.)a-vear, twice what it was Francisco and Piaza del Cristo, are pretts 
fore 1986, and employs more than 800 peo- much where history threw them 

ple. Private individuals, commercial firms The Old Square is most revealing of the 
and the governments of other countries have problems anc possibilities, An underground 
contributed. Major help comes fram the Cu parking bot from the Batista vears is being 
han militury—a million pesos avearfor work ‘Pouged out of its-center, not a hundred feet 
on the forts from two of Havana's oldest buildings. Near- 
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“We have captured the hearts of the peo by is the 1$th-century house once lived in by 
le,” Leal says, “by provicing housing for the sisters Cardenas, half-hidden in billowing 
dectors and old people.’ dust trom work in progress. From a marvel- 





The restored blocks, in fact, representonly ous ole stone balcony next door hung wash- 
a fraction of an anctent town thatisin terrible ing and a banner reminding the party faithful 
decay, neglect, and decline: It was-estimated of an upcoming “balance” meeting—a self. 


ten veors-ago that of the 3,157 buildings Crilici=m session 
within the perimeter of the old walls, only [ visited the restored house of a colonial 
500 or so were in good condition Luban, Esteban (Continued on page 290) 


Even theugh the bums 
are gone, and many of the 
bars, cafes, and restau 
rants, Lie streets are lively 
with Latin life —what else, 
With 60,000 peopHe (iran 
acre) living therer The 
scene i animated by the 
passage of 1950s-vintage 
Chevrolets and Pontiacs 
In ite maternal culture 
(Luba is 90 miles away and 
J) Years Bo 

lhe streets echo in the 
Imagination with the boot 
tread al men like Soto, and 
Angel de Villafatic, who 
Went to settle Carolina in 
[561 and failed, anc Peciro 
Menéndez de Avilés, who 
built a town named St Augustine in the pine MAN OF ACTION os well os words, city histe- 
scrub of @ land named Floridain 1565 ridin ond popular TV personnlityv Eiceebio 








At the heart of the restoration plans are the eal Spengler oriefs journalists as they 
Old Citv's five squares, Two are truly hand- Cruise pst the fortress of El Morro, begun 
some European spaces in the Americas—the by the Spanish in 1669. Leal directs a reg 
Plaza de Armas and the Plaga de ln Catedral, 
lronted by the magnificent baroque facade of 
Lhe former Jesuit church where the bones af 
Columbus, who “discovered” Cubain 1492, 


ment of architects, historians, and craftamen 
thedn ombithevus project to reclaim the old 
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escaped death from strafing planes, Marti 
was shot dead in-a skirmish at Dos Rios 
on May 19, 1895. 

It is a short stroll from Marti’s birthplace 
to the reason for Havana, the deep, flask- 
shaped harbor that opens out to the Straits of 
Florida. The waters bevond are a wide blue 
canvas on which history painted many a pic- 
ture—treasure-lacen fleets that numbered 
dozens of vessels and covered the altars of 
Spain in-silver; returning ships with tattered 
sails that had eeen new horizons and brought 
hack strange Inclian captives from anew con- 
tinent; buccaneers of the French pirate 
Jacques de Sores, whose torches set aflame 
Havana and Soto's first fort in 1555; the mas- 
sive power of the British men-of-war that 
took the city in 1762. 

As the conduit of the wealth of a hemi- 
sphere, the harbor was one of the most forti- 
fied in the New World. La Fuerza was joined 
on the western bank by the Castillo de San 
Salvactor dela Punta, completed in 1600, On 
the opposite point rose another fort (both 
were designed by an Italian engineer, Juan 
Bautista Antonelli) that would become the 
visnal trademark of the city—Castillo de los 
Tres Reyes del Morro—and below that, on 
the hill east of the harbor, the huge Fortaleza 
de San Carlos de la Cabafia, which looms 
over passing ships. 

TL went up there one night with a small con- 
tingent of citizens led by Leal for the ceremo- 
nial discharge of the nine o'clock nightly 
cannon, Under restoration by the army (as all 
(Cuban forte will be), La Cabafia shines with 
fresh paint-and newly pointed brick ane 
Stone, but almost no outside hghting: We 
made our way in the dark toe gun position 
overlooking the harbor and all Havana 
beyouc. A small unit dressed in 1&th-century 
costume and led by fife and drum marched 
up and at the appointed hour lit the fuse to an 
old smoothbore piece und BAM! The single 
round of sound ripped into the night air and 
vanished, and mot a single dog barked nor 
dove rose. 

Havana at deep of dark mesembles a camp- 
firé—it'’s a 40-watt town. The low lights 
emoldered in the mist, the little string of 
orange pearls of the Malecén, the boulevard 
that separates the city from the sea, marking 
out the seawall where young couples would 
be gathering, arm in arm, oblivious to the 
heacllights of passing cars. 
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AL MORRO, an even more spectacular 
fort; is smaller, but it looks out over 
the blue straits. The architect in 
charge of the restoration, José 
“Pepe” Capelo, took me through 
the mahogany doors with huge brass bucklers 
into the compound, where the British had 
builta hospital and barracks after they suc- 
ceeded in capturing El Morro. 

“Strange to say,” Pepe said, “while 
British occupation of Havana lasted only 11 
months, they changed it forever with one 
act of policy; they dropped the trade restric- 
tions, and when Havana came back to Spain 
in exchange for Florida, the local merchants 
and politicians Jobbied against the old 
ways of privilege, and the island began to 
prosper.” 

From the battlements we looked out to the 
wile streaming currents off the coust where 
the ureat marlin run, where Hemingway in 
Pilar thundered out to wrestle with them. 

Hemingway first hunted marlin here in 
April 1942, aboard Joe Russell's hoat Anita 
out of Key West. The men checked into the 
five-story, redbrick Ambos Mundos Hotel, an 
undistinguished 20th-century structure now 
being restored by Leal’s team, next to the pal- 
ace. Hemingway would do so many more 
times, as the hotel became a set for some of 
his best later years. In 1939 he moved in to 
work on a manuscript the world would know 
as For Whom the Bell Tolls. Mo wonder he 
thought of his fifth-floor room.on the north- 
east corner as a good place to write. The No- 
bel laureate Gabriel Garcia Marques recalls it 
as “a gloomy room, 16-square meters, with a 
double bed made of ordinary wood, two night 
tables-and.a writing table with-a chair.” 

After the revolution Ambos Mundos was 
taken over by the state to house the Ministry 
of Exlucation’s employees —all except Hem- 
ingway's room, which was untouched, in- 
cluding the old Spanish edition of Don 
Quixote be had left on one of the night tables: 

Hemingway remains a cultural hero to the 
Cuban people, in part because of his belief in 
the necessity of revolution there. Fidel hitm- 
self once remarked that he had devised tactics 
against Batista from reading Hemingway- 

Nearby, in the oldest known house in the 
city, lives a lady, 80-vear-old Lina Aam- 
brana, who remembers Ernest. 

Two orange canaries sent up a melodious 
cascade of song from their cages, and rain 
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begnn to thunder on the roof and splash onto 
the patio below her second-floor door. 

“Tle was always around,” she said. “The 
first time [saw him, Lasker him, ‘Are you 
Hemingway?’ He sail, ‘Sure, let's havea 
drink.’ The Ambos Muncdos in those years | 


remember for luxurious weddings in rose gar- 


dens and elegant employees.” 

Her house, or something like it on the site, 
was built in 1570 and appears on maps from 
that period. Against that long reign ber own 
50-year occupancy seems fleeting. Down- 
stairs, embedded in the stone walls, are iron 
rings where slaves were once chained. Are 
these not chilling artifacts to live with? 

“No,” she smiled. “Lam not afraid of the 
dead, only the living.” 

Her husband died when their son was two, 
so she became a domestic and later a travel 
agent. Then came the revolution, and she 
went to El Encanto department store to sell 
embroidery, but the store was burned 
down —“by counterrevolutionaries.” 

AS [ left, she-said a simple good-bye: “To 
remember is to live again.” 


FP EMINGWAY would surely have 
gone up the strect fora drink, 
and his old hawnts are today 
prime destinations (mostly for 





eae), La Bodeguita del Media, a few steps 
from the catheclral, serves the best food in 
Old Havana in its three cramped rooms 
whose walls are covered with thousands of 
signatures. 

The bar Papa preferred, El Floridita, also 
looks much as he left it, with its brown pillars 
and banquettes where Spencer Tracy and 
Marlene Dietrich once came to-rest. It still 
serves, whether you ask for one or not, the 
rum drink made famous there by Constante 
Ribailagua, the daiquiri, 

Honest Lil and the Worst Politician and 
other of Hemingway's real-life characters 
have been replaced by tourists who pay $20 
in advance at their hotel fora dinner reserva- 
tion, like the stout Brazilian doctor on an 
Inexpensive vacation who could not resist 
accosting this American: 

“Tell me, how can it be that in the early 
davs, alot of vou Americans supported Cas- 
tro and this poor old waiter here supported 
Batista? Politics!" he roared. 

“Now,” he went on, “economics! 


foo 


Canatlians, Mexicans, and Buro- 


America, despite what you say, is a socialist 
country, and everyone in your socialist coun- 
try has everything. Brazil is a capitalist coun- 
try, and we haven't got a dime!” 

A trio came to play—a violin, a guitar, and 
maracas. | asked them to play something 
from the past, like “Begin the Beguine.” 

“Thave not played that in many, many 
years," said the violinist in halting English, 
then struck up the sang. 

“You remembered it well.” 

For that, thank you.” 

L gave them asmall tip in dollars, 

“For that, God bless you.” 

“Tf you have doliars,” roared my Brazilian 
friend, “vou can buy the biggest hotel in 
Havana. That's communism!" 


ROUND THE CORNER from La Bore- 
gitita, near the end of Tacon Street, 
an 18th-century seawall has been 
found under the modern pavement 
, with a row of cannon still em- 
laced An unmistakable blue hue of doors 
and baleemies marks the old residence, num- 
ber 12, that houses Leal’s archaeological unit 
under Leandro Romero. 

“We call it Havana blue,” Leandro said as 
he greeted me.“ We find it everywhere under 
the old layers of pat.” 

The house hacl been owned by a scholar 
who had adorned an airy upstairs room with 
murals on each wall, Carefully revealed un- 
ter 27 layers of paint, the charming naive 
scenes show noble life in the Havane of 200 
years ago. In an estate setting, men are al- 
tired in knee-breeches and stockinis, waist- 
coat anc long coat, with their hair in a bun. 
The city’s steeples rise in the distance. A 
proud horse romps under a proud rider. A 
shipowner with a long spyglass examines.an 
arriving vessel, a beautifully detailed square- 
rigger of the 18th century, Some of the gentle- 
men in the painting are well-to-do mulattnes, 

In the half century following 1521, when 
the conquest of Mexico was virtually com- 
ete, about 35,000 slaves arrived in the In- 
dies at the rate of at least 500 a year. They 
were West Africans from what are now Sene- 
gal, Gambia, and Guinen; later they came 
from Nigeria and the Congo, By 1570, ac- 
cording to one estimate, of the 17,550 people 
in Cuba, 1,200 were European, an equal 
number were Inclian, and the rest were black 
and mixect. 
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[fever a pot melted, it was Old Havana. voodoo, after the Fon word for “spirit,” 
Spanish and Incdian—before their rapid exter- vodwe. It reflects the native rebions of peo- 











mination— produced mestizos; Spanish and ple like the Yoruba of Nigeria but has-a lot of 
black, mulattoes: and Indian and black, zam- Roman Catholic liturey and sacramentals.” 
bos. Che laws posed no objection as long as Catholte figures like Sts. Barbara and 
beth parties were Christian. Today in Cuba Lazarus—even Our Lady of Charity—are 
the term mestizo hasctome to refer toanyeth- avatars of the Yoruban orishas, or divine 

nic mix, but mostly black and Spanish beings of African animism. The central ritual 


The casual and open life of a port city gave of santeria is possession by such civinity 
Havana-a reputation for the high life of danc- uncer the influence of the pounding drums 


ing under the palms, nim drinks and casino and ecstatic dancing. 
wheels, and the low life of prostitution-and Statues of four of the leading divinities in 


smuggling. Books like Graham Greene's Owr the Yoruban pantheon — Elegeua, Chango, 
Mon in Aliepana reflect that tropical glamour, Yemaya, and Uchtin—have been set up in 


excitement, and melancholy. the museum, surrounded by objects asso 
In our time, Cuba's ethnic history gave clated with them. Many of the things in the 
Fidel an African card to play. museum are handsome, like the dancing cos- 
Fidel himself made a triumphant tour tumes of the Abakuda. Others seem brutish, 
through Africa in sid and browght back a such as the ofanes, stones in. which the ore 
great number of zebra skins, chief's chairs, shas reside. They fill an iron pot swathed in 


ancl other chien veils The embassies of chains, along with offerings of animal horns 
the 17 African countries represented in Cuba and daggers and iron spikes, a white crucifix 





contributed more, and this collection is now “In i rituals, animals are killed— goats 
yoused in the Casa de Africa, a museum of and pigs. Pigeons and ducks. For Eleggua a 
African art, in asplendidly restored Spanish rooster ora white chicken, 

colonial building on Obrapia Street, Does this really goon in (Cuba today? 


The museum's cirector, 
Claudia Mola Fernandez, 
har visited Benin and Ni 
reTia, perhaps the home 
of her ancestors, where 
she had a confuse ex 
perience 

“T met with traditional 

chiels, saw ceremonies in 
cach region, was shown) 
everything. They knew 
evervihineg | wanted ta see 
They said they knew I was 
looking for my roots.” 

“Like Alex Haley," | 
ventured, 

Whore" 

“You know —AXootsr" 

“T'm sorry, [ don‘t." 

I was ted through the 
museum by curator Kaisa Fornaguera, who SAMPLING HER BANTDIWORK, Hilde Herndnder 
paused only momentarily at a painting atthe tkeso puff ono cigor os she-sorts leaves tn 
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uted in the rituals of the African religions thai 
came with the slaves and never died. 

"Ts known in Cubaas santeria, or saint 
worship,” Raise told me. “In Haiti, as 
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“Many believe. Not nearly so 
might think 

lt has been saicl that if vou scratch a Cuban 
Cathie, he 
huge ecifices that occupy grand spaces in the 
(Md City display a vaunted power that has 
receded —the huge Convento de Sante Clara 
de Asis, begun in 1648; the fortress-like 
Lonvento de Belén, which housed a Jesuit 
school, the suceessor to which moved uptown 


lew Ae you 


VOU find a Santeria believer. 


and éducaled young Fidel Castro (who late 
found the church on the wrone-side of his reyv- 
HuULOnN anc the cathedral iteel! 


(in the Plaza de la toatecral are a 
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restaurant, El Patio, and an atelier, selling 
modem artworks to the castial tourist. I re 

marked to artist Rafael Paneca that I found 
the works a reef from the incessant propa- 
rancistic realism of the socialist world 

“Lenin once was asked if he liked Gorky, 
modern art and writing,” he said. “He re- 
pliec that he hiked Pushkin, traditional arf— 
but Gorky was not stopped from writing,” 

“So (Cuba's policy ts more like Lenin’s-and 
less like Stalin's? 

“Tet me tell you the situation, After the 
revolotion Fidel called the artists and writers 
nnd intellectuals together and told them to 
keep on, do what vou want, a5 long as it does 
not result im counterrevolutionary activity 
They agreed, Last vear he called them again 
to thank them for keeping their word 

The cathectral’s interior conveys a certain 
ieching of emptiness; the bones revered as 


Fl 5 = 1 
those of Columbus are vone (taken (to Spain 





after the Spanish-American War), and the 
once flowrishing parish life seems to have 
A few dogs, their tangues wagering 
trom the heat, their bellies under the 
pews. Near the altar | met.a man still devout 
He said there were too few priests to go 
around. At many churches one cannot attend 
(laiky Mass 
[ asked him if the church was not dving 


cechned 








“Wo, not dying, but tn 'crisis, 45 AnWways,— 
rhe Sait] 

“The church tas existed before in 
Viarxist states 

"We are willing to live within the politica! 
We have asked to join. But 


recently they did not want us.” 


SySlen pnt 

‘Can a person be a good Catholic and a 
rood socialist?” 

“OF course. What was fesusr The Sandi 
nistas have taken the lead away from Ficiel 
Nuns and priests are being martyred in Latin 
Armierica. They are a¢ dead as Che Gwevara, 
and for the same reasons, 

Recently Pope John Paul 0 accepted an 
invitation to visit Cuba, and I heard they 


were énoome the docs out of the church 


HE FORMIDABLE TASK faced by the 
4TESLOTALION Crew 15 as much {0 rest | rs 
architectural. for the spaces of the 
Old City are crammed with people 
long in residence. In the fover of the 
once grond howse of the Marques de Arcos 
built in 1746, 0 found what looked like a large 


packing crate with a wooden door. As soon a5 
the door opened, the smell of coffee rising 
from a portable heating coil greeted me 
So dic pandemonium. [t was moving 
T earned, for Lources 
ly—five people who had lived in the crate, 
subdivided by cardboard wails, for years 
The family belonwings hac been packed 
into boxes; ome truck would convev it all to 2 
new apartment near the airport, along way 


day, 
Torres ancl her fami- 


away but larger und better and near ber hus 
nani % s warkn tac e. Fortunately he was a 


truck driver for a fruit distributor 

Lourdes saicl that 40 fanuilies had lived in 
the building so00n to be restored, but 32 were 
aiready gone. | wondered how 40 families 
could have fitted inte the place, despite the 
best cmile engineering 

“In some places, there are 90," she said 
She WAS happy in be POLE 

I chimbed the wide marble stairs to the two 
room home of gentle 74-year-old Escolastica 
Ramos, who had been defending herself from 
the torrential rains that had come through the 
Toot and washed under the doors from the 
second-floor veranda, 
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“Tstand in the corer and watt for the rain 
to stop, she told me. “I put the girls on the 
bec.” The girls, three in number, were her 
son 3 daughters 

Eacoldstica left her home in rural Matanens 
to work as 2 maid in a big howse in Havana 
where lived the heirs to the H. Upmann cigar 
fortune. She stayed for 28 vears. With the 
revolution heremployers went to California, 

The man she marned lived here, in the 
subchivided house af the marquess, for 56 
years, first in “that shell downstairs” 
later in the three upper rooms, where 
now lived for 40 vears 

A friend had come to visit, Mercedes €uz- 
co, and the two women sat in the damp and 
exchanged a muted gossip 

4All Havana cannol be a museum,” 
Mercectes, 
lita arranged herself so as not to see the holes 
in the roof, 

As] took my leave, [ looked over the balus- 
trade inte the former grand patio, where a 
tin-roofed shack stood, Well, as Hemingway 
might have said, what good was it with only 
a marques: to look at it. [] 
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Othoarine Poyvne records the sounds of elephants in Namibia's Etosha Park. ewcrowaer wr moter eae 


‘OW MANY MILLIONS OF U5 have spent Come 
watching elephants ambte about at-a 200? 
row many milhons—~and how many no- 
toed what Katy Payne noticed? 

She was visiting the Metro Washington Park Aon 
In Portion, Oregon, tn 1984, taking a bresk from 
researching the songs of whales, As she was quictly 
bbserving Asian elephants, she sensed a throbbing 
in the air like that from thunder. It was barely per- 
ceptible, but tantalizing encuch to lead her anc col- 
lemues to a remarkable conclusion: Klephants talk 
to one another in a range of ssund below that of 
human heanng (page 264) 

How did Katy manage to pick up on what the rest 
of us had missed when it was there all the time? 

“All my work follows from the sort of obserya- 
tions that children make every day,” she says 
‘Childreniwre such wonderful observers. Butas you 
eet older, your expectations fill your mine, anc then 
vou shop trusting what vousee, The fun] ve had has 
been to trust what | see or hear and rive it another 
chance 

Childlike powers of concentrahion survive within 
us, she insists, To discover amazing things, all we 
need do 1s look and listen to whet’s around ws. Her 


frandiather knew this well. A renowned painter of 


birds and mammals, Louis Agassiz Fuertes had a 


pertecteve for detail. His work enlivened jurmaga- 
zine from 1915 to 1920, 

Katy echildren knew it, too, dunng their years in 
Patagonia, where Katy and ber then husband, Rog- 
er Payne, were studying the behavior of mgnt 
Whales A photograph m our March 1976 issue 
shows the Payne yvoungsters—John, Holly, Laura, 
and Sam— gazing out into Argentina's Golfo San 
Jose, bineculars in bane 





"Our children minke some important olserva- 
tions in those days,” Katy recalls. “Once Holly 
said, “Daddy, there are orcas!’ Well, we hardly ever 
caw killer whales in that bay. “They re probabls 
dolphins,” we told her. But when we looked at the 
horizon, it could only be orcas. Wwe just hadn't no 
ced them.” Now tn their mid-20s6, the chiltiren still 
share an enthusiasm for the natural world, three as 
protessional Conserv aLonists 
cays Raty Payne. We could do 
worse than follow her example. [t's all too easy in 
our complicated world, as each day grows more 
crowiled with demands, to lose «ight of what's 


“pen Our eves,” 


F 


Important —even when it’s right before our eves 
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| WITH NATIONAL GEOGRAPHIC 


Share the wonder of the National (reoeraphic Society with your 
friends BVery month, they'll] circle the globe with NATIONAL 
GEOGRAPHIC, enjoying breathtaking sights... meeting new 
people... unlocking age-old mysteries ...keeping up with 


achence and technology. To give gilt membersoips, mall your 
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Raciation 


ve been involved in teaching radiation safety at 
our medical school for 15 years and felt Charles 
Cobb did a splendid job covering the technical 
and real-life aspects (April 1989). Karen Ras 
mauski s photographs also brought forth « per- 
sonal side lo a very technical issue 

DEAN W. BRoGaA 

Virgina Commonwealth 

Cnivertity, Richmond 


Woclear power ia nonsensical way of convert- 
ing water into steam. The alleged) benefits are 
miniscule when compared with the risks, We 
must abandon nuclear technology and commit 
ourselves to devising ways to satisfy our human 
heeds without compromising all existence in the 
process. 

HARRIETT FELS 

Montreal, Chie es 


Thousands of Navy personnel have spent hun- 
dreds of man-vears. submerged beneath the 
oceans in symbiotic relationship with nuclear 
power plants. Their lives depend upon. and no 
one has been harmed by, these compact seagoing 
reeEcior 

Dan.eyY Gy. MILLE 


Schenectady, Mew Fork 


The French respond to o potential nuclear acci- 
dent by builciing a 3, 5-million-dollarmedical-aid 
ralicar, capable of traversing Rurope in 24 hours, 
whilethe LU. S: and Canada merely pass laws dit 
claiming responsibility for cases Involving nm 
onal policy 

RK. WEATHERILI 

Hinnipes, Manitoba 


One of the greatest benefits of radinitivn i détect- 
ing flaws in virtually every critical product man- 
uiactured today, Nondestructive radiographic 
testing identifies imperfections in components of 
jet engines, space vehicles, pipelines, ships, 
bridges, etc. That use has saved countless lives 
through the prevention of acculéents and cata- 
strophic failures. 

(_HARLES |, HELLIER 

Niantic, Connecticut 


You ereatly overstated by saving “at the Idahe 
National Engineering Laboratory, radioactive 
waste has fouled the Snake River aquifer.” 





Why it takes legwork to 
flatten your stomach 


You can't reduce stomach fat by 
exercising abdominal muscles alone. 


hesewinch hoe ahown that exercises 
that work only the phdaminal mepion 
are -not-effective."Thev simply dont 
involve encugh muscle oases to 
burn Lie culories fecrteary to 
trim fit. lnatead of Muttening, 
they merely strengthes 
underline muscles, oroviding he 
reduction in girth, fatfolds, or total 
bendy fat peemcen tigre 


The exclusive NordicTrack" 
total-body aerobic exerciser is 
the most effective way to 
flatten your stomudch. 


The tatal-hody roatien Ja 1 
time than with any other in 
home exercise machine. And 


Invol¥es dul Tapor tod 
while you Te at it, you're toning and — 


miuscbos- Which means. yau 
hun murs body fat te leas 

defining those muscle groups. aswell So vou 
Fes) it gaveced. phe ota licks 















Free information. 

Call today, Or fill oot the coupon 
bolow. We'll mend vou on free 
hrechure ond yidies that 
deteribe how NordicTrack can 
Natten pour dtormnach and trike 
VOU lonk ond fee! your best 
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During the early decades of operation the INEL 
did put waste cooling water containing low levels 
of radionuclides into a waste-water injection 
well, o practice discontinued vears ago. Most of 
the contamination was short-lived tritium, most 
of which hasdecayed away. None exceeds drink- 
ing water standards now, and none is detectable 
bevond the site boundaries. 

PHILIP A. ANDERSON 

idaho Academy of Science 

Boe, fdalo 


Pending more detailed sampling, the Deparl- 
ment of Energy ranks tritium in the aquifer ar 
INEL as a potential environmental and pubiir- 
health hosard. 


The statement that “once inside today's energy- 
efficient houses {racon] does not escape" implies 
that enerey-efficient houses are part of the prob- 
lem. There is documented research indicating no 
correlation between house tightness and racon 
problems. As the Swedes decidedl—and they've 
dealt with this problem far longer than anyone 
else—the best way to treat the radon problem is 
to build tight, energy-efficient homes and install 
controlled ventilation svstens. 

STEVE ANDHBEWS 

Denver, Colorado 


You might mention the very successful nuclear 
facilities in Canada, where a major portion of our 
electrical needs are met thrown nuclear enerey. 
Pickering tn Toronto is one of the oldest, lorgest 
continuously operated nuclear plants in the 
world. Bruce, a second facility nearby, incorpo- 
rates a heayy-water distillation plant and a huge 
experimental hydroponic complex (we dream of 
cranges and bananas in Ontario), Overall safety 
must conform to the superclean demands of our 
very active and powerful environmentalists: 
Josery NW. SCHATIENHERG 
Jarvis, Ontario 


John Muir Trail 
(ralen Rowell's unsubtle criticiem of the Nation- 
al Park Service wilderness access policy, com- 
pared with that of the Forest Service, doesn't 
square with his passionate lamentabout the evils 
of excessive tourism in such places as Nepal and 
the Himalaya (November 1988), As ao world- 
famous mountaineer, Rowell knows very well 
about the long, bitter controversy between those 
who want unrestricted access for everybody and 
these who want wild areas reserved for the 
strong, determined, and skilled who can get 
there without a horse, vehicle, or other mechani- 
cal contraption. The choice should depend upon 
the circumstances of the Individual site. 

J. R. BRuMAN 

Sherman Ook, California 


1 submit that the first purpose of the national 
parks.isto be used as widely and by as many peo- 
pleas possible, As with books, wear is inevitable 
but is proper and. to be expected, Only the very 
rare and unique should be limited in access. For 
the rest, maintain by all means, butuse, use, use. 
National Park Service action in needlessly ex- 
tluding the public is a scanclal. 

Josers J. DEVANEY 

“hoy Alamos, Vew Mexico 


We must face the fact that a: population pres- 
sures increase, we cannot indulge in a laisser- 
faire philosophy ond preserve our national 
environmental heritage. [tis clear that pack ani- 
mals in our wilderness ought to be severely regu- 
lated. And if we meus! have them, they should be 
kept apart from those who use their feetto experi- 
ence the wilderness. 

M. K. Bressen 

Urbana, Mlinois 


When Galen Rowell describes climbing to the top 
of the peak and placing a pile of stones on the 
summit, P¢on't help think that he has taken the 
opportunity toshow hisown self-importance and 
destroyed anothers opportunity to feel the same 
“untouched by man” sensation. 

Kk, Mchisn 

Edinburgs, Scotland 


The first climber to reach aocommel traditionally 
leqves a cairn or other record. 


The photograph on page 477 shows more than a 
beautiful moonrise. It shows a rarely recognized 
phenomenon: the earth's shatlow. The dark blue 
band at center occurs directly opposite the sun, 
like the full moon in the picture, and is best seen 
when the sky is very clear- 

DovGLas DUNCAN 

The Space felescope 

Scence motitute, 

Baltimore, Marviand 


The loons crys a symbol of peace and tranquil- 
lity for millions of people, and they don't even 
know it. When producing sound for a wilderness 
nizht for TV, radio, or film, if it’s ominous, in 
goes the owl: if it's - peaceful, romantic, tranquil, 
in goes the Joon. When Shirley MacLaine was. 
camping In the Andes in her TY special, vou 
heard the loons (even if real loons seldom get 
within 2,000 miles af Peru) to let us know all was. 
right with the world. [fwe lose the loons in nature 
nnd have only digitally reproduced ones left, all is 
certainiy net right with the world, 

LEON MANTELL 

Lov Angeles, California 


National Geographic, August 1080 


Lite insurance with 
enough investment options 
for any economic climate. 


In-today's changina economic environment, its im 
portant to have enough investment choioes And thats 
why Variable APPRECLABLE LIFE” offersyou more 
waya to invest the cash values of your life insurance 

You have the opportunity io move a portion G 
your casn values in.and oul of a combination of cuiter- 
ent partiolios. From an aggresively managed ac- 
count toa conservatively manacedaccount. Even the 
Hret-ever neal estate account Or you can choose a 
heed interest rate option 

















You ll also beuanle to cece how much: your pre 
Thium payments will be and when you'll pay them— 
yearly, quarterly or moninly 

And no matter how your portiolio pericrms, your 
death benetita are fully quaranieed, as long as your 
scheduled premium payments art made on time, anc 
there are ino loans or withcirawals. 

Por more complete information, inchecting tes 
and expenses, ask your Prudential/Pruco Securities 
representative fora prospectus. Heaq it caretully ber 
fore you invest of senc money 

Varnabie APPRECLABLE LIFE. And The Prucden 
hal (20mg “above and beyond fo provide you with 
enough invesinent opions to weather any economic 
condition 
fed ee ie Pruderiial and oe cide Prov Lie aed [reco Le of 
ee Te commu Avvdabie thneogh Preco Secturthes Cooporefion 


hirer Seew feces, siecos euberchww ot Tee eactertie! | UR Tee Pr cdortual 
Imeem Comper of Ames 
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Carried on the reverse 


Spirit Lake, lowe mines of Canarlians—it | 
e worked asa wildlife re- ded, bronze-conted dollar, 

2, Lhave witnessed the which is comment 
ELIZABETH PREITZ 


' Amon, i te Pe 


\rcieérr | bos Lhe loon’ 


Hon loon cnackKs D4 bald eagles 


iminatines the productivity of three nesting 
pairs On Covote Lake in the Renal Peninsula fot 

everml vears. The meseace 14 thal we often inject Curtagena 

wr Dror OF Species into natural system _Aretha COnNLMICS 1D fisaY A Yer Iimportani 





role as an oasis of hope anc tranquillity for Co 

lombia and a window of romance for the world 
ALBERTO (OBEMIBA-SALAZAR 
Hyattsville, Maorviand 


Arona 

Your article by Franzén, Curtsinger, one! Berkes 
on Lic Swedish warship was highly informative 
and shows same excellent work in marine ar- 
charology. Nearly 400 artifacts ore currently on 


display from Avonen here at the Vancouver Mar- 
time Museum (until September 4). Your article 
plus the visual display makes me feel like taking u 
trip to Sweden bo see the restol this historic ship 
L. KR. SOLKOSEI 
lancouver, 


Aniih Colwmiidg 











John Kerkey's painting vividly described one of 


the sailors’ nightmares: trapped below in the 
phantasmagorin of a capsize, the light with its 
glimmer of hope streaming through the wpeide 
ports 

RUSSELL SANTORA 

Guilford, Connecticul 


Letters should be addressed to Members Forum, 
Netional Geographic Mayacine, Bor 3748, 
OC. 20073, and should include 
senders address and telephone number. iVot all 
letters con be used. There thal are wih offen: be 
f(diled ind grcerpled 


Waxstingfon, 





With a an available 8 ft bed andes 
2.550 Ibs. of payload, il hauls. With the 
available 4-speed automatic and fuel- 
injected V-6, it moves. And with new 
anti-lock rear brakes and our exclusive 
? year or 70,000 rile Protection Plan* 
it has no competition. The mid-size 
1989 Dakota. A pickup ina 
class by itseff Fv a‘! 
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“Time Capsule” Floats 
from the Pole to Treland 


TE Then Will Stever and his party 
i nenched the North Pole by dig: 
ded in May 1986 (Nano 


GHGmArHIC, September [h), they 
placed o “time capsule” on the toc for 
the currents of the polar sca to carry 
awe, tt wasn sealed piece of plastic 
tubing eore than. o foot lone filled wath 
memnentosdol their trip. cluding a Jim 
Brandenbire photograph of the team, 
"| teally sever thought we'd see it 
amin.” Steger ays. 

Last February 5. Peodar Gualhighor 
[abewve), & @2-vearahd curpenyber whe 
lives in County Donegal on breland’s 
nonhwest comst. in an arce called 
Bloody Porcinnd, wie walking on the 
acankle rocks by hi home when he 
epoited a plastic cylinder, “] ined to 
apen it. but | couldn't, and | saw woe 
ter dnpping out,” he recall “T took it 
home, pried it open, poured the water 
out, and things began to emerge,“ 

Callagher hid never heard of the 
Steger expedition, buta ptotigraph in 
the cviinder hore the name of the Na- 
Homnal Geograntic Sacrety. Ge wrote tie 
the Socwty, king holp in explaining 
his fine, ane) that is how Steer and his 
party leamed what had happened to 
then tine capsnle. 

Stceer wos. surpinaed thar the cylin: 
er hod /louted some 2400 miles to lre- 
lund: he had thought that iit turned 


ON Le, Te a 


upanywhere. it would be leeland. Gal- 
lazher teturmed ihe cylmiler and ih 
coments tind pooetved 4 £5,000 reward 
from Do Pom, an expedition spacer 


EPA’s Wetlands Goal: 
No Net Loss 


Ts nation's wetlinds—thimsc hogs. 





ramps, manhey, prance pot- 
A holes. and chverine forces that 
nurture Wwilitlile, other protection fran 
flocding and creion, and prouivce 


organic material te suppor the fod 


Chuan hive loog been diaappraring, 
Half of the dower 46 states” 200) mallicn 
acres Of wetlands have voniehed os 
thee préchruis areas Were sirmimecl, ex: 
cavated, and converted to agrecultural 
or urbun uae. Each yeor 300),000 te 
150), (00) acres are load 

Mow the U.S; Environmental Pro 
Techon Agency has pdopted a plan to 
fight the. decline. Uf its central goal iM 
Tict, any newly converted wetland 
must be wise by the once tan or resto 
nbn of wetlands clsowhere. 

The plan wos ERA’: rexpomse to u 
report of the Natcornal Wetlancls Pinthiry 
Forum, 6 20-member groop of state 
and toes officials, enviromental and 
business beadere, farmer, ranchers, 
inl doademic experts iirganized by 
[he Conservation Foundation, ary cre 
vironmental group affiliated with 
World Wilitife Fund. The report leted 





Miners proposals for motion bry gore 
ermment and private groupes, oll bake! 
on the no-net-iows pol 

An EPA official says the plan calls 
for no new fonds and is “o sbort-term 
reponse bo et something started.” 


Nine Men's Morris 
ina Manhattan Cellar 


Pill plays “a bot of somewhat of 
antete comes.” So when DeFillo 
(below), supenisor of historic hoya 
restoration for the New York City 
Parks and Recreation Depiriment, 
Walked itto the cellanol the city-owned 
Dyckman Howse at 24th Street and 
Bromtway, he had ne trouble identify 
ings pattern of lines that sameone once 
carved inte uo rock outcropping there. 
“] recogmired 1 as a game board for 
fine mons moms,” DeF illo said. 

Ne Men’ mom, @ checkerslike 
game, hos heen played for at henst 
thousand pears and takes ts nome from 
the number af pivees, or “men.” cbch 
player Mas. 

The game had a bocl moment in the 
literary sun) Ee A Migdaarenrrect Niget's 
Decwe, Titania tells Oberon thar be 
cose they fought, nature wept, and 


B hice own oadimssion Donald De- 





Jit Begadlil 


“he nine aren's mins [board | te filled 
cep willy muah.” 

The howse ot 24th Street was built 
alter the Revolution by William 
Deckman, @ prosperous Farmer wise 
arandiather emigrated from Germany 
mire than a century cartier. The rock 
quicreppme on which the game bontd 
wis carved tb beneath the stairs, su 
gesting that it wae there before the 
stHircuse. OeF illo is trymye to fd owt 
when ond bow the hoard got there, 
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A Treasure of a Map 
Barely Evades Auction 


- 
oF 


Lik the onky surviving mip of ils size 
from the late [Mb century: a sheet 


of vellum fl by 34 tiches thet 
Uaeprcie thie word), Peal arg) rey thin 
nm known or concerned by on Enghsh 
mapmaker. Amt it Karel) cacaptel 
beeirrar acral at wcthon 

Drown by Rochard of Haklinghan 
and Lafford, aclernc at Hereford (e- 
thedral. the "Munna: Mund) (World 
Map) has hune there for 7 pears, The 
desnecrntely nooks fo fame 


seven million ponds (aboot 11) million 
dollars) to pay off debts. build a new 
ira, asc WHIT PP apse 
bans init Sotheby's 
bnidéd bo persuade the Boe aver 


ment: fo WES WREE He TAN fs f Tana 


§ ‘ r 
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merit i 
So the cuthidral 


trewure ain het it remain in Aires aril 
When they ttad Sotheby's 
RICE) Pre bi action the crap 
The Rove 


no Sacce st 


The shins coused a farm 
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Cengraphica Sowety curator of 
is calicd the Herciornd map “a work 
Chart tron poe bette aniwihe Orin 


ruinahed berwren art and scicace” ane 
ook! the caihectral 4 “where it belongs 
and where it ahold stay.” Thr 


led to number of mow oropoaile 


pray 
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nyc the CHIngdral ss finance 


bre bu lars coe [pom the Swharel Hes 


hey 


lage Memorial Fund, Delehted cath 

dral officials sil they would stucly the 
nropmils, proclamming ihat “jn wit 
mately sutisiectory solution” world te 
remiched, and camel aetna plas 


The Growing U.S.— 
Expanding the Limits 


agome OF fie lost offic acts Preee 


dent Reagon cxutended U.S 


Ling 


nical woters from three to 
twilwe hitb! makes from the onast 
Phe three -malé limit had heen m eifect 
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Wild Chimps’ Status to 
Be Ruled Endangered 
he U.S. Peeb aod Wrkife Service 
has propeed teclassifeinge wild 
chimponzecs from “threatened 
io “tengo.” ff mire protected 
Chica. L apliw ching, howeyet 
wind pormain under threatened states 
lhe Hume Society of the Linder 
States. the Worle) Wildlife Feed, anit 
the Ine Cewwlall [nasitute bad oekect 
that all chirps bse reclassified a5 codan 
erred. which would leot internaticnal 
Cais in cna 
A repert compiled bv Gera Telekivl 
the oomimitice fer the Conservation 
ami (ate of (himpaiiters the 
number of wild Eps an Aric tks 
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drastically declined, in part Pcs 
they have been coptaresd and sold fog 
eapemicnts. Teleki amid bis 
Brink as me “trident 0 Ty abe "| 
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Hyacinth Macaw Genus: Anodorhynchus 
Adult size: Lengin, 93-100em (inchucireay tail, Shon) 
Habitat: Marshlands, forests a 
Sainmiving number: Estimated at 2.500—5,008) 


ild 
Majestic with their cobalt blue plumage, a pan 
of hyacinth macaws inspect a tree cavity for a 
possible mest site. Largest of all parrots, these 
Mmacaws frequent palm groves to feed on palm 
nuts, their main food source. Sturdy lews and feet 
me ihe macaw while it hangs sideways cu 
pside down in attempts fo reach nuts with its 
comentl all. As they fly, the colorful birds-emit 
loud mercng cries, while their long tails stream 
gracefully behind them. In addition to a dwindling 
habitat, hyacinth macaws and other parrots are 
threatened by a continued demand in the pel 
trade. Over 200,000 South Anmencan parrots are 
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Species: hyacinthinus 
Adult aseight: 
na palm Graves: in Braz and easiem border areas-cl Botvia 
Photegrmaphed 
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exported annua ally, and tens of thousands more 
are smuggled cut illegally, many dying in transit. 

To save paikenaiaaet species, i018: vite to protect 
their h abitats, Lnderstanding the frail phn 
of the earth's ecosystem holds the promise for 
the future, P potoxraphy, both a& a scientific re 
Search bool and as a means of recordme the world 
around us, can help pr mote a greater awareness 
and understanding of the hyacmth macaw and 
how il wes within its | Hata environment 

And underst: ainding is perhans the single most 
Porn factor in Sat Ing the byacmth macaw 
and all of wildiite, 
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The new autofocus SLR Camera 
More than autofocus 
Mare than ever 


Close to man. 
Sa Close to extinction. 


W 


For Wi idlife Research. Education 2 Conservation 





NATIONAL GEOGRAPHIC MAGAZINE 
GILBERT M. CROSVENOR. Prevdenr and Chairman WILBUR: E, GARRETT, Failia 


JOSEP IUMGE, Senior Aucmoctane 2dr THOMAS K. SMITH, Assomate Eattor 
CHARLES McCANRY, Eire. Large 


oe whe ASSISTANT rprTrous | 





RDITORIAL 
cre) We Le Mes Frndlles , Bc Chee Alice] Hall, Dapeid fury, Peter Milles, Moteees A] 

too, Me Mori deerry. Peter T Whee Seevoe Were Vhs | Abenoombe, Hlicres goer ithd sia Syria 

mi, lice! EF Lier Brit F enitinc: Serer Rercomink. Wwurrs Robert aot J rrenpenscterenar hs 





‘eisnericie. Kalter 4k haben, E . 







hilar ry a Wh sae AE 
mn Cheryl Heine topes Sirtre CO Bucher Paaring Comet Jon Hoewbting. Mery: tite 
skeen TRATIONS 





gr 


ene ‘oe loca 


Dear Maker = 


Tt 


EDITORIAL SERVICES 
dnarnrniiariine Mf deni Vile, Fie it wae, Ala. oe oe Eine) Flee Ret Ames, Maiie 1 Maete, Mar 
in, Mitten Comrie. Lordi L. Dum. Seea L Pot. Khem W. Mote, fies Ee 

: ' : 


Coheed encarta Scere Mepeie, [Nera Ha Servier: Koueemei hs 
Chee, Dri Eeecesih. Mader ( AaileliPe, Wace [lake A Frnaniiee be Publ Ata: Mast leone 
Jaco. artaaee feb Ta Aimaiee twine 2 Agha ere, Plecerier tem (0 Lacie Trek, lr) Caran Cisiger, 
Main ce Ole: Runa At, Aes? 0) Fiscal, Peal Genk), F. Auiew cae Dupe, Cicruid Willen 


ADMINSTS THATION 
Amr. Vic Puan Jovem Wy Cis, As ha ee Meanie Rush Carey, ieee fs in br 
amg. carl All. Mies, Puui a Telos: Asa," rata i ‘Wmagnet hoo arr: Liege 
mere. TH en Pe chante Peon. Peps unl heer ‘Alfie Moher full, Educ | 
Ehereiliy 1, Fibwarce, Promgien FHL Lanes L_ Coight: Courge _ Secwatedtt. pmeEe yg 5 inrmion 
Baber 'y Kiomyp, Thagries fan uty Marta ME rvchadlbe, Moro A MoLedie Teneiier Mineles one. Sewn 
Jimmi: D Pradersnier, Lingpe 4 Srey Wala Tiree Pramk MM. Thiers Creve wiiie: Sactts Meaktem, Woepee Manger, 
Wises L_ CMepeeeig, Cheer: ae ee ey remap cab tema daring pee 
Cicer deurhterenyag te Aber Sdewtr, Earn. 
Pert Geer, Claril A, Vic” Margentaie Mt 
Thinley Mi, Wilko Poser! 
ea femtarn, (Chontied T) Minmnband, Titty 





Amicpes (Ghiriutie im. Rarbectt L figs 
jantanh ary F. tye gpd Marg nice ake, THstetus i. 


PROPLETION beeen taht 

adda bli npg estudiar mee Mt eats ce AR =i Hichens 
Phaveul a4 Chiesa nod M ees Pele E- Plude, Berea’, Cuarrizh, han) 
Tees 8 Petre. heres bt Hwa Sab Yer, Perms! bias A Wegner. joan Anderan, Sverre % 
Harrie dearer ey es Lectwig, Direcor: Jie hk. Ree 


APVERTIAIAT 
Gio Moti. ior Pane an Oren lien ict ree, Samana raorg Puerto dec Lorch Aeon! hain 
fue, hb.) Bryer ey ‘vey Aduruape 


Masagee tiga, Fieger Lh, 4, eecryi i ies "haes Th Ss ‘ephent. 

CW teeters. Dp. Cet Afar: Rpeeeyy CF. Salita rn Fan te a iat mean eames 
Fac, (etermatiu eesting Pheri sor i 

Ciperepaie iy hoc itoe Mond eng ey tyra a y d ese want Jackie. nae tay 

TELEVISION 

Tee T. 


(Fier Preculew ged Dapper, Weoges § Laenypihed Watpeme Meee Soda | Gteresterry 
Ratios F Tater 


EDUCATIOS AL SERVICES OF THE SOCIETY 
ROGER T L. BERENS, Seicir Vice Preseicen 
Chanting tt FF ater Viw Pde Wilkin BL Cioy, Ron. At Sanaen D faaitaen, Aa opie he) View Pee: Arpt 
ten are a at y ra See foles Y Crome Hewat: fara: Men. Fee: 
net. Ae Cents scion Chana idkert ai 
‘Bchwante Charintie Uerdin oo fererengiceasa sterner irs fel ari tecmer . Chewecd F 
F a gts emery ld ict Wen bretaa Pent 





Si Agrrninie. Told eta: biaeeal Pecaaer Sreeadl Cae 


Pita Louie Millie ‘Tener Bechard figech, Pde De Poo! Manin. 
PP tk oe artnet Dime (0. Clee hr ico Weegee Lae Ate er) Deena beta, pet ter. ‘rer J Hale 
Eitietied Pike ficines Phat, Revco, Choi Ad. Cerpet, le (Dit seeming, Peli ae Pirin 





NATIONAL 
GEOGRAPHIC 
SOCIETY 





JOKEPH HOGAN, TAMES F KELLY, 
ADR AS Lo LOFTIM, JEL. LEWIEP. LOWE, 
BOSS LOMULFORD, 1 ORE0OMY PLATTS, 
CLETS PRIDE 





BOARD OF TRUSTEES. 
CLUERT M. GROSYENOR, Charme 
OWEN WL ANTYERGON, ier Chacenam 
LLOYD H. ELLIOTT, Vibe Carer 
Cecnyrapic Fisalam 


Promiberit, “eatin Finunitetian 
CRarrrert Ererrian: 
MELVIN M. PAYSE. THOMAS W. McKeE Ww 
OE  ALLARITTOs 

Chairmen. Rigg: aiteea! Beri 


THOMAS E BULGE 

Chairman, Eacrutt\s Cotuitiiises. Hell Aran 
FLANK BCI AS 

oe vil cect its Cirtpeet tian 





WARREN E. BURGER 
Cher f Reptico of ther Uniti Metin (AE. | 
MISMAEL OOLLINS 


A. CEC: SECITHAM, JF, Juipe, 

1 e Chmei mateo: he Tis ch eet 
IGN JAY ISELIN 

Prmrident, The (orp Line 
), WILLARD MARRIOTT. 7B, 

Charman snd Preeiene, Mariott Cerperration 
ab esol at DURES McKENZIE 

Forme: fipenescedicot of Schools, Ott of Cofumbis 


NATHANIEL Y HEED 
Bidets. Erste 


BB. PRASCE S401 il 
Prvedcheret het 0 


rt, Hk, 


WORERT OC. SEAMANS TR 
Deparment nw Abrunute oof Asnenaunes, BOT 


TRESTEES PMERITUS 

TRAST ORD TH CREST WALT CAB TS. FA ASKING. 
MS LVDS fi, JONES, CORTE. LEMAT, 

We. MOCTIDSNE WY MARTIN, JL. LALGLANCE & 
ROCKEFELLER, PREDUEICK ©. VOR ON, DAMES MH 
WAREL IS. JE [AMPS E WHE, CONRAD i WIHTH 


COW MITTED Fon 

RESEARCH AND FX FLORATION 

Rlaaes C. Desire, (haremox, T: Hair Soret. ee 

arin, Hanif. er Pi, Aallivie, Mae 0 

Aeworck, Eure Wy. Sm - Sechiry, Wier b 

Caan ha, Caner. Cart |. blac Taos W 

fhe, Dict). Atri. Pbeecerch Aecmes- 

Actrthrecepperhieg’y. SSrrertbvecrriees Iotatetation, Meyer ME Pare 

epee HH: Tkavem, Dheeelare, es eee 

Ciuc A heck, Fauhesan of Bie _(Lenerure 

al Cifonncke, dine HO doris, Pewnicess, Hie 

« ienitiecion. Cleesiia f Stiiedt Jaani= 1, 

Wanhiis, ln. herp Barren Fan C — fe 
Creating, U Crtiebigicad Bareen Hi 

tw wasaat_ Pieilemcr ast AITO. Ler of ftechipan 


ETT. 


3 SAMSUNG 





Hi-Tech. 2060 A.D. 
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iO M¥ EVE as a first-time visitor, Cuba hada 

Rip Van Winkle quality—as if the entire 

country has been in hibernation. Cars pam- 
perec| as antiques elsewhere move arthritically 
throwgh streets that seem sets fora 19505 movie 
Like fading dowagers, the old Chevvs and Fords 
wear too many Layers of paint poorly applied. 
Conversely, most of Havana neecls a coat of paint 

The obvious poverty dulls the inherent charm 
of this time warp, with one elegant exception 
The heart of the once walled city of (id 
Havana, founded in 1519, 15 being meticulously 
restored. In 1982 DN ESCO) named it a world her- 
tage site, As a living museum, it will be Cuha's 
showcase for the celebration of the 500th anniver: 
sary of Columbus's arrival. 

Cho my last night in Cuba I met Fidel Castro 
His dogmatic Mlurkism, & starnant sugar market, 
And the U.S. political and economic embargo 
keep Cuba strapped and dependent on Soviet aid, 
estimated at 15 million dollars a day. Except for 
his finely tailored military fatigues, Fidel was 
anvthing but nostalgic and seemed unfazed by the 
materialistic failure of the revolution. He exuded 
enthusiasm and curiosity, even the costly restora- 
ion of prerevolution Havana enjovs his full sup- 
port. For the first hour he asked a5 many 
questions as be answered. On Third World and 
social issues he's encyclopedic 

He's justly proud of Cuba's public-health ser- 





Wices—especially their success in lowering the in- 
fant mortality rate, now among the lowest in the 
Americas. He spoke for an hour on the medical 
program, then jokingly blamed me tor petting 
him started by asking.a question on the subject 

Harel it been here to Five Up Smoking Citars— 
with tobacco a major Cuban exportr 





“Tt wie Gils tT asiro hep hee “Smoking’s fiat 
good for the people. It was a contribution I could 
make to public health. But the campaign against 
smoking hasn't been good for us economically.” 

We discussed the recent sighting of an ivory- 
billed woodpecker in Cuba—long thought to he 
extinct, Castro told me with a twinkle, “He's 
been a headache. I had to move a whole new 
highway so we wouldn't bother him.’ 

Qur meeting lasted a verv fast three and a half 
hours. [left at 12:30 a.m., exhausted. Castro, still 
buovant, seemed ready to tear into a night's 
work. Though accepted as a friend throughout 
the week's visit, l was reminded at a commemo 
rative exhibit of the Cuban revolution that, offi- 
cially, the U.S. remains the enemy. A guide 
lecturing youne soldiers described Americans as 
Yankee tmperialist dogs. Seeme | hact heard, she 
seem embarrassed. 
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TOYOTA CAMRY 


IN bite 3 ay oe rt = = ee ji 
GREAT INDOORS a. 
just climb aboard the 1989 Toyota i o-. 
Camry, sit back and enjoy the ride 
Everywhere vou look. beauty abounds, 
from the richly appointed dashboard 
down to the super-plush seating and car- 
peting. And for a truly spectacular view, 
check out the vast amount of open space. 
Or better yet, go test ride the great indoors 
for yourself and discover beauty everlasting, 
A 36-month/36000-mile basic new vehi 
cle limited warranty with no deductible and 
no transter fee applies to all components other 
than normal wear and maintenance Items 
Call -800-GO-POYOTA for more information 
and the location of your nearest dealer. Get 
More From Life, ..Buckle Up' 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 
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